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AB The invention provides methods of detecting a nucleic acid by 

hybridization with probes immobilized on nanoparticles . A detectable 

change (preferably a color change) is brought about as a result of the 

hybridization of the oligonucleotides on the 

nanoparticles to the nucleic acid. Color changes may be brought 
about by the interaction of reporter groups such as quantum dyes or 
fluorescent dyes that interact by FRET or by simple phys . processes such 
as aggregation and precipitation of gold particles as a result of the 
hybridization. The color change in aggregation can be brought about using 
two sets of nanoparticles. Each is labeled with an 
oligonucleotide. The two do not cross -hybridize but will cross 
hybridize with a free linker oligonucleotide of the appropriate 
sequence. The color resulting from the formation of the aggregate 
can be controlled by controlling the length of the linker 
oligonucleotide to control the separation of the nanoparticles 

Hybridizations are sensitive to base-pair mismatches without the need 
to elute mismatches at different washing temps, and the color changes 
brought about by each hybridization can identify sequence variations. The 
invention also provides compns . and kits comprising particles. 
The invention further provides methods of synthesizing unique 
nanoparticle-oligonucleotide conjugates, the conjugates 

produced by the methods, and methods of using the conjugates. In addition, 
the invention provides nanomaterials and nanostructures comprising 
nanoparticles and methods of nanof abrication utilizing nanoparticles. 
Finally, the invention provides a method of separating a selected nucleic acid 
from other nucleic acids. A number of variations of the basic method and 
applications of the method are described. 
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AB The invention provides methods of detecting a nucleic acid. The methods 
comprise contacting the nucleic acid with one or more types of 
particles having oligonucleotides attached thereto. In 
one embodiment of the method, the oligonucleotides are attached 



to nanoparticles and have sequences complementary to portions of 

the sequence of the nucleic acid. A detectable change (preferably a color 

change) is brought about as a result of the hybridization of the 

oligonucleotides on the nanoparticles to the nucleic 

acid. The invention also provides compns . and kits comprising 

particles. The invention further provides methods of synthesizing 

unique nanoparticle-oligonucleotide conjugates, the 

conjugates produced by the methods, and methods of using the conjugates. 
In addition, the invention provides nanomaterials and nanostructures 
comprising nanoparticles and methods of nanof abrication utilizing 
nanoparticles. Finally, the invention provides a method of separating a 
selected nucleic acid from other nucleic acids. 
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AB DNA-directed assembly of nanoparticles was achieved by linking 
thio-alkyl- substituted oligodeoxynucleotide chains to gold 
nanoparticles or biot in- substituted oligodeoxynucleotides to 
streptavidin, and then hybridizing the two with a complimentary 
oligodeoxynucleotide linker. The thermal dissociation of the 
aggregates showed features of both aggregate 

particle growth and DNA melting; one method of increasing the size 
of aggregates formed was to heat the mixture to a few degrees 
below the m.p. 
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TI Detection of nucleic acid, e.g. viral RNA or DNA, comprises contacting 
nucleic acid with different types of nanoparticles having 
attached oligonucleotides and observing detectable change 
brought about by hybridization. 
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NOVELTY - Detecting nucleic acid liaving at least two portions comprises 
contacting the nucleic acid witli at least two types of 
nanoparticles liaving attaclied oligonucleotides; and 

observing a detectable ctiange brougtit about by hybridization of the 

oligonucleotides on the nanoparticles with the nucleic 

acid. 

DETAILED DESCRIPTION - Detecting nucleic acid having at least two 
portions comprises contacting the nucleic acid with at least two 
types of nanoparticles having attached oligonucleotides 

; and observing a detectable change brought about by hybridization of the 
oligonucleotides on the nanoparticles with the nucleic 
acid. The oligonucleotides on the first type of 

nanoparticles having a sequence complementary to a first portion 

of the sequence of the nucleic acid. The oligonucleotides on the 

second type of nanoparticles have a sequence complementary to a 

second portion of the sequence of the nucleic acid. The contacting taJces 

place under conditions effective to allow hybridization of the 

oligonucleotides on the nanoparticles with the nucleic 

acid . 

INDEPENDENT CLAIMS are also included for: 

(1) a Kit comprising container (s) holding a composition comprising at 
least two types of nanoparticles having 

oligonucleotides ; 

(2) an aggregate probe comprising at least 
two types of nanoparticles having attached 
oligonucleotides ; 

(3) a core probe comprising at least two types of 
nanoparticles having attached oligonucleotides; 

(4) a satellite probe comprising a particle having attached 
oligonucleotides; and probe oligonucleotides hybridized 

to the oligonucleotides attached to the nanoparticles, 
wherein the probe oligonucleotides have a first portion having a 
sequence complementary to the sequence of the first portion of the 
oligonucleotides attached to the particles, and a second 

portion and wherein both portions have sequences complementary to portions 
of the sequence of the nucleic acid and the probe oligonucleotides 
further have a reporter molecule attached to one end; 

(5) a method of nanof abrication comprising providing type(s) of 
linlcing oligonucleotide having a selected sequence having at 

least two portions; providing type(s) of nanoparticles 
having attached oligonucleotides; and contacting the linlcing 



oligonucleotides and nanoparticles under conditions to 
allow hybridization of the oligonucleotides on the 
nanoparticles to the linking oligonucleotides so that a 
desired nanomaterial or nanostructure is formed wherein the 
nanoparticles are held together by oligonucleotide 
connectors ; 

(6) an assembly of containers comprising a first container holding 
nanoparticles having attached oligonucleotides; a second 

container holding nanoparticles having attached 

oligonucleotides having a sequence complementary to the sequence 
of oligonucleotides in the first container; 

(7) a method of separating a selected nucleic acid having at least 
two portions from other nucleic acids by providing two or more 

types of nanoparticles having attached oligonucleotides 

; and contacting the nucleic acids and nanoparticles under 

conditions effective to allow hybridization of the 

oligonucleotides on the nanoparticles on the 

nanoparticles with the selected nucleic acid so that the 

nanoparticles hybridized to the selected nucleic acid aggregate 

and precipitate; 

(8) a method of binding oligonucleotides to charged 
nanoparticles to produce stable nanoparticle- 
oligonucleotide conjugates by providing oligonucleotides 

having covalently bound to a moiety comprising a functional group which 

can bind to the nanoparticles; contacting the 

oligonucleotides and the nanoparticles in water for a 

period of time to allow at least some of the oligonucleotides to 

bind to the nanoparticles; adding salt(s) to the water to form a 

salt solution, wherein the ionic strength of the salt solution is 

sufficient to overcome at least partially the electrostatic attraction or 

repulsion of the oligonucleotides for the nanoparticles 

and the electrostatic repulsion of the oligonucleotides for each 

other; and contacting the oligonucleotides and 

nanoparticles in the salt solution for an additional period of 
time sufficient to allow sufficient additional oligonucleotides 
to bind to the nanoparticles to produce the stable 
nanoparticle-oligonucleotide conjugates; and 

(9) a method of accelerating movement of a nanoparticle to an 
electrode surface by providing type(s) of nanoparticle bound to a charged 
first component of a specific binding pair and an electrode surface 
including a second component of a specific binding pair; contacting the 
nanoparticle and the surface under conditions effective to allow binding 
between the first and second components of the specific binding pair; and 
subjecting the nanoparticle to an electrical field to accelerate movement 
of the nanoparticle to the surface and facilitate binding between the 
first and second components of the binding pair. 

USE - For detecting nucleic acid; preferably viral RNA or DNA, 
bacterial DNA, a gene associated with a disease, a fungal DNA, synthetic 
DNA, synthetic RNA, structurally modified natural or synthetic RNA, 
structurally modified natural or modified DNA, or a product of a 
polymerase chain reaction amplification (claimed), for e.g. diagnosis of 
disease, sequencing of nucleic acids, forensics, paternity testing, cell 
line authentication, and monitoring gene therapy. 

ADVANTAGE - The method of detecting nucleic acids based on observing 
a color change with the naked eye is cheap, fast, simple, and robust (the 
reagents are stable) . It does not require specialized or expensive 
equipment. Little or no instrumentation is required. 
Dwg. 0/71 
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Detection of nucleic acid useful for, e.g. researcli and analytical 
laboratories in deoxyribonucleic acid sequencing, comprises contacting 
nucleic acid witli at least two types of nanoparticles 
attaclied with oligonucleotides . 
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NOVELTY - Detecting a nucleic acid having at least two portions comprising 
contacting the nucleic acid with at least two types of 
nanoparticles attached with oligonucleotides, at 

conditions to allow hybridization of the oligonucleotides on the 
nanoparticles with the nucleic acid, and observing a detectable 
change brought by hybridization of the oligonucleotides on the 
nanoparticles, is new. 

DETAILED DESCRIPTION - Detecting a nucleic acid having at least two 
portions comprising: 

(a) contacting the nucleic acid with at least two types of 
nanoparticles attached with oligonucleotides, the 
oligonucleotides of the two types of 

nanoparticles each has a sequence complementary to respective 

portions of the sequence of the nucleic acid, the contacting talking place 

at conditions to allow hybridization of the oligonucleotides on 

the nanoparticles with the nucleic acid; and 

(b) observing a detectable change brought by hybridization of the 
oligonucleotides on the nanoparticles with the nucleic 

acid. 

INDEPENDENT CLAIMS are also included for: 

(1) a Icit comprising at least one container holding a composition 
comprising at least two types of nanoparticles 

attached with oligonucleotides; 

(2) an aggregate probe comprising at least 
two types of nanoparticles attached with 
oligonucleotides ; 

(3) a satellite probe comprising a particle attached with 
oligonucleotides, and probe oligonucleotides hybridized 

to the oligonucleotides attached to the nanoparticles 
and having a reporter molecule attached to one end; 

(4) nanof abrication comprising contacting lin]<:ing 



oligonucleotides and nanoparticles to allow 
hybridization of the oligonucleotides on the 
nanoparticles to the linking oligonucleotides so that a 
desired nanomaterial or nanostructure is formed where the 
nanoparticles are held together by oligonucleotides 
connectors; and 

(5) binding oligonucleotides to charged 
nanoparticles to produce stable nanoparticle- 
oligonucleotide conjugate, comprising: 

(a) contacting the oligonucleotides and the 
nanoparticles in water for a period to allow at least some 
oligonucleotides to bind to the nanoparticles; 

(b) adding at least one salt to the water to form a salt solution, 
the ionic strength of the salt solution being sufficient to overcome at 
least partially the electrostatic attraction or repulsion of the 
oligonucleotides for the nanoparticles and the 

electrostatic repulsion of the oligonucleotides for each other; 
and 

(c) contacting the oligonucleotides and 

nanoparticles in the salt solution for additional period to allow 
additional oligonucleotides to bind to the nanoparticles 
to produce the stable nanoparticle-oligonucleotide 

conjugates . 

USE - The method is used for detecting a nucleic acid, e.g. viral RNA 
or DNA, gene associated with a disease, bacterial DMA, fungal DNA, 
synthetic DNA or RNA, structurally modified natural or synthetic RNA or 
DNA, from a biological source, or product of a polymerase chain reaction 
amplification (claimed) . It used for, e.g. research and analytical 
laboratories in DNA sequencing, in the field to detect the presence of 
specific pathogens, in the doctor's office for quick identification of an 
infection to assist in prescribing a drug for treatment, and in homes and 
health centers for inexpensive first-line screening. 

ADVANTAGE - The method of detecting nucleic acids based on observing 
a color change with the naked eye is cheap, fast, simple, robust (the 
reagents are stable) , do not require specialized or expensive equipment, 
and little or no instrumentation is required. 
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TI Detecting nucleic acid having two portions, by providing 
nanoparticles having oligonucleotides attached to it, 
contacting nucleic acid and nanoparticles to allow 
hybridization, and observing detectable change. 
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AB US2003049630 A UPAB : 20040123 

NOVELTY - Detecting (Ml) nucleic acid tiaving two portions, 
involving providing nanoparticles liaving 
oligonucleotides attaclied to it, wtiicli lias a sequence 
complementary to a sequence of two portions of nucleic acid, 
contacting nucleic acid and nanoparticles, to allow 
liybridization of oligonucleotides witli two or more 

portions of nucleic acid, and observing a detectable cliange brougtit about 
by hybridization, is new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for tlie 
following: 

(1) a Icit comprising a container tiolding a composition comprising 
two types of nanoparticles liaving 

oligonucleotides attached to it, where the 
oligonucleotides on the first type of nanoparticles have 

a sequence complementary to the sequence of a first portion of a nucleic 
acid, and the oligonucleotides on the second type of 
nanoparticles have a sequence complementary to the sequence of a 
second portion of the nucleic acid; 

(2) an aggregate probe comprising at least 
two types of nanoparticles having 

oligonucleotides attached to it, where the nanoparticles 

of the aggregate probe are bound to each other as a result of 

the hybridization of some of the oligonucleotides attached to 

them, and has oligonucleotides attached to it which have a 

sequence complementary to a portion of the sequence of a nucleic acid; 

(3) a core probe comprising at least two types of 
nanoparticles having oligonucleotides attached to it, 

where the nanoparticles are bound to each other as a result of 
hybridization of some of the oligonucleotides attached to it; 

(4) a substrate having nanoparticles attached to it; 

(5) a metallic or semiconductor nanoparticle having 
oligonucleotides attached to it, where the 

oligonucleotides are labeled with fluorescent molecules at the 
ends not attached to the nanoparticle; 

(6) a satellite probe comprising a particle having 
oligonucleotides attached to it, and probe 
oligonucleotides hybridized to the oligonucleotides 

attached to the nanoparticles, and having a first portion and a 

second portion, where the first portion has a sequence complementary to 

the sequence of the first portion of oligonucleotides attached 

to the particles, and both portions have sequences complementary 

to portions of the sequence of the nucleic acid, and the probe 

oligonucleotide further has a reporter molecule attached to one 

end; 

(7) a composition comprising at least two types of 
nanoparticles having oligonucleotides attached to it; 

(8) an assembly of containers comprising first and second containers 
holding nanoparticles having oligonucleotides attached 

to it, which has a sequence complementary to that of the 
oligonucleotides attached to the nanoparticles in the 
containers ; 

(9) a nanoparticle (I) having several different 
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oligonucleotides attached to it; 

(10) binding (M2) oligonucleotides to charged 
nanoparticles to produce stable nanoparticle- 
oligonucleotide conjugates; 

(11) nanoparticle-oligonucleotide conjugates (II) 
which are nanoparticles having oligonucleotides 

attached to them which are present on the surface of the nanoparticles at 
a surface density sufficient so that the conjugates are stable and haying 
a sequence complementary to a portion of the sequence of a nucleic acid or 
another oligonucleotide, and a covalently bound cyclic disulfide 
or polythiol functional group; 

(12) nanomaterials (III) or nanostructures composed of 
nanoparticles having oligonucleotides attached to it, 
where the nanoparticles are held together by 
oligonucleotide connectors; and 

(13) a kit for detecting an analyte, comprising a container holding 
(II), and optional support for observing a detectable change. 

USE - Ml, (I) , (II) and the aggregate probe are useful for 
detecting two or more nucleic acids (from a biological source) having at 
least two portions, such as viral RNA, bacterial or fungal DNA, a gene 
associated with a disease, synthetic, or structurally-modified natural or 
synthetic RNA or DNA, or a product of a polymerase chain reaction 
amplification. (II) is useful for preparing a nanoprobe conjugate for 
detecting an analyte, and for detecting a nucleic acid bound to an 
electrode surface. (I) and (II) are useful for nanof abrication, and f or ^ 
separating a selected nucleic acid having two portions from other nucleic 
acids (all claimed) . 

ADVANTAGE - Diagnostic assays employing (II) improve the sensitivity 
of the assay. 
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NOVELTY - Detecting a nucleic acid by contacting nucleic acid witli at 
least two types of nanoparticles having 
oligonucleotides, to allow liybridization of the 
oligonucleotides on the nanoparticles, and observing a 
detectable change, is new. The oligonucleotides on each 
nanoparticle have a sequence complementary to its' respective 
portion of the sequence of the nucleic acid. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for: 

(1) a Jtit comprising container (s) holding a composition comprising at 
least two types of nanoparticles having 

oligonucleotides ; 

(2) an aggregate probe comprising at least 
two types of nanoparticles having 
oligonucleotides ; 

(3) a core probe comprising at least two types of 
nanoparticles having oligonucleotides ; 

(4) a satellite probe comprising a particle having 
oligonucleotides, and probe oligonucleotides hybridized 
to the oligonucleotides; and 

(5) a method of nanof abrication . 

The probe oligonucleotides may also have a reporter 
molecule attached to one end. 

USE - For the detection of a nucleic acid used in, e.g. research and 
analytical laboratories in DNA sequencing, in the field to detect the 
presence of specific pathogens, in the doctor's office for quicl^ 
identification of an infection to assist in prescribing a drug for 
treatment, and in homes and health centers for inexpensive first -line 
screening. 

ADVANTAGE - The inventive method of detecting nucleic acids based on 
observing a color change with the naJced eye are cheap, fast, simple, 
robust (the reagents are stable) , do not require specialized or expensive 
equipment , and little or no instrumentation is required. 
Dwg.0/41 
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in deoxyribonucleic acid sequencing, involves contacting nucleic acid with 
nanoparticles having oligonucleotides. 
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AB US2002182611 A UPAB : 20040123 

NOVELTY - Detecting a nucleic acid by contacting nucleic acid witJi at 
least two types of nanoparticles liaving 
oligonucleotides, to allow liybridization of ttie 
oligonucleotides on ttie nanoparticles, and observing a 
detectable ctiange, is new. Ttie oligonucleotides on eacli 
nanoparticle liave a sequence complementary to its respective 
portion of the sequence of the nucleic acid. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for: 

(1) a l^it comprising containers liolding a composition comprising at 
least two types of nanoparticles liaving 

oligonucleotides ; 

(2) an aggregate probe comprising at least 
two types of nanoparticles liaving 
oligonucleotides ; 

(3) a core probe comprising at least two types of 
nanoparticles liaving oligonucleotides; 

(4) a satellite probe comprising a particle having 
oligonucleotides, and probe oligonucleotides hybridized 
to the oligonucleotides; 

(5) a method of nanof abrication; 

(6) an assembly of containers comprising two container 
holding nanoparticles; 

(7) separating a selected nucleic acid having at least two portions 
from other nucleic acids; and 

(8) binding oligonucleotides to charged 
nanoparticles to produce stable nanoparticle- 
oligonucleotide conjugates. 

USE - For the detection of a nucleic acid used in, e.g. research and 
analytical laboratories in DNA sequencing, in the field to detect the 
presence of specific pathogens, in the doctor's office for quiclc 
identification of an infection to assist in prescribing a drug for 
treatment, and in homes and health centers for inexpensive first -line 
screening . 

ADVANTAGE - The method of detecting nucleic acids based on observing 
a color change with the naJced eye are cheap, fast, simple, robust (the 
reagents are stable) , do not require specialized or expensive equipment, 
and little or no instrumentation is required. 
Dwg. 0/41 
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and in nanof abrication metlaods , comprises providing nanoparticles , 
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NOVELTY - Nucleic acid liaving 
providing type of nanoparticles liaving oligonucleotides 

, contacting nucleic acid and nanoparticles under conditions 
that allow hybridization of oligonucleotides on 

nanoparticles, and observing detectable change brought about by 
the hybridization. 

DETAILED DESCRIPTION - The detection of nucleic acid having at least 
2 portions involves providing type of nanoparticles 
having oligonucleotides, contacting the nucleic acid and the 
nanoparticles under conditions that allow hybridization of 
oligonucleotides on nanoparticles, and observing 
detectable change brought about by the hybridization. The 
oligonucleotides on each nanoparticle have a sequence 
complementary to the sequence of at least 2 portions of the 
nucleic acid. 

INDEPENDENT CLAIMS are also included for: 

(1) a ]cit comprising container (s) that holds a composition having at 
least 2 types of nanoparticles with an attached 

oligonucleotides with the oligonucleotides on the first 

type of nanoparticles having sequence complementary to that of 

the first portion of the nucleic acid and that of the second type having 

sequence complementary to that of the second portion of the nucleic acid; 

(2) an aggregate probe comprising at least 

2 types of nanoparticles bound to each other as result 
of the hybridization of some of the oligonucleotides attached to 
them with the type(s) of nanoparticles of the probe having 
attached oligonucleotides that have sequence complementary to 
the portion of the sequence of the nucleic acid; 

(3) a core probe comprising at least 2 types of 
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nanoparticles having attached oligonucleotides with the 
probe's nanoparticles being bound to each other as result of 
hybridization of some of the oligonucleotides; 

(4) a substrate having attached nanoparticles; 

(5) a metallic or semiconductor nanoparticle having 
attached oligonucleotides labeled with fluorescent molecules at 
ends not attached to the nanoparticle; 

(6) a satellite probe comprising a particle having attached 
oligonucleotides with first and second portions both having 
sequences complementary to portions of the sequence of nucleic acid; 

(7) nanof abrication comprising providing linking 
oligonucleotide (s) having selected sequence with at least 
2 portions, providing the type(s) of nanoparticles, and 
contacting the linking oligonucleotides and the 

nanoparticles under conditions that allow hybridization of the 
oligonucleotides on the nanoparticles to the linking 
oligonucleotides so that a desired nanomaterial or nanostructure 
is formed with the nanoparticles held together by 
oligonucleotide connectors; 

(8) nanomaterials or nanostructures composed of the nanoparticles and 
held together by the connectors; 

(9) a composition comprising the at least 2 types of 
nanoparticles; 

(10) an assembly of containers comprising first and second containers 
holding the nanoparticles attached with the 

oligonucleotides ; 

(11) separating a selected nucleic acid comprising providing the at 
least 2 types of nanoparticles and contacting the 

nucleic acids and the nanoparticles under conditions that allow 
hybridization of the oligonucleotides on the 
nanoparticles with the selected nucleic acid so that the 
nanoparticles hybridized to the selected nucleic acid aggregate 
and precipitate; 

(12) binding the oligonucleotides to charged 
nanoparticles to produce stable nanoparticle- 
oligonucleotide conjugates comprising providing 

oligonucleotides having covalently bound moiety with functional 

group that can bind to the nanoparticles, contacting the 

oligonucleotides and the nanoparticles in water for a 

time to allow some of the oligonucleotides to bind to the 

nanoparticles, adding salt(s) to the water to form salt solution 

with an ionic strength that overcomes partially electrostatic attraction 

or repulsion of the oligonucleotides for each other and for the 

nanoparticles, and contacting the oligonucleotides and 

the nanoparticles in the salt solution for an additional time to 

allow additional oligonucleotides to bind to the 

nanoparticles to produce the stable conjugates; and 

(13) nanoparticle-oligonucleotide conjugates 
which are nanoparticles having attached oligonucleotides 

at the particles surface at a surface density for the conjugates 
to be stable. 

USE - Used for detecting nucleic acids. 

ADVANTAGE - The invention can provide highly desirable 
nanoparticle-oligonucleotide conjugates. These 
conjugates are stable with tailored hybridization abilities. 

DESCRIPTION OF DRAWING (S) - The figure is a schematic diagram 
illustrating formation of nanoparticle aggregates by 
combining nanoparticles having attached complementary 
oligonucleotides . 
Dwg. 1/41 
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TI Detecting nucleic acid having two portions, by providing 
nanoparticles having oligonucleotides attached to it, 
contacting nucleic acid and nanoparticles to allow 

hybridization, and observing detectable change, useful in forensics. 
DC B04 D16 

IN ELGHANIAN, R; LETSINGER, R L; MIRKIN, 

TATON, T A 
PA (NANO-N) NANOSPHERE INC 
CYC 1 

PI US 2002164605 Al 20021107 (200324)* 

US 6673548 B2 20040106 (200411) 

ADT US 2002164605 Al Provisional US 1996-31809P 19960729, CIP of WO 

1997- US12783 19970721, CIP of US 1999-240755 19990129, CIP of US 

1999- 344667 19990625, Provisional US 2000-200161P 20000426, Cont of US 

2000- 603830 20000626, US 2001-966312 20010928; US 6673548 B2 Provisional 
US 1996-31809P 19960729, CIP of WO 1997-US12783 19970721, CIP of US 

1999- 240755 19990129, CIP of US 1999-344667 19990625, Provisional US 

2000- 200161P 20000426, Cont of US 2000-603830 20000626, US 2001-966312 
20010928 

US 2002164605 Al CIP of US 6361944; US 6673548 B2 CIP of US 6361944, Cont 
of US 6506564 
US 2001-966312 
WO 1997-US12783 
US 1999-344667 
US 2000-603830 
2003-247253 

1998- 145263 

2002- 258024 

2003- 182627 
2003-237646 
2003-576420 

2003- 634854 

2004- 059018 
AB US2002164605 

NOVELTY - Detecting (Ml) nucleic acid having two portions, 
involves providing nanoparticles having oligonucleotides 
attached to it, which has a sequence complementary to sequence of 
two portions of nucleic acid, contacting nucleic acid and 
nanoparticles, to allow hybridization of oligonucleotides 
with two or more portions of nucleic acid, and observing a 
detectable change brought about by hybridization. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for the 
following : 

(1) a kit comprising a container holding a composition comprising 
two types of nanoparticles having 

oligonucleotides attached to it, where the 
oligonucleotides on the first type of nanoparticles has 

a sequence complementary to the sequence of a first portion of a nucleic 
acid, and the oligonucleotides on the second type of 
nanoparticles has a sequence complementary to the sequence of a 
second portion of the nucleic acid; 

(2) an aggregate probe comprising at least 
two types of nanoparticles having 

oligonucleotides attached to it, where the nanoparticles 
of the aggregate probe is bound to each other as a result of the 
hybridization of some of the oligonucleotides attached to them, 
and has oligonucleotides having attached to it which have a 
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sequence complementary to a portion of the sequence of a nucleic acid/ 

(3) a core probe comprising at least two types of 
nanoparticles having oligonucleotides attached to it, 

where the nanoparticles is bound to each other as a result of 
hybridization of some of the oligonucleotides attached to it; 

(4) a substrate having nanoparticles attached to it; 

(5) a metallic or semiconductor nanoparticle having 
oligonucleotides attached to it, where the 

oligonucleotides are labeled with fluorescent molecules at the 
ends not attached to the nanoparticle; 

(6) a satellite probe comprising a particle having 
oligonucleotides attached to it, and probe 
oligonucleotides hybridized to the oligonucleotides 

attached to the nanoparticles, and having a first portion and a 

second portion, where the first portion has a sequence complementary to 

the sequence of the first portion of oligonucleotides attached 

to the particles, and both portions have sequences complementary 

to portions of the sequence of the nucleic acid, and the probe 

oligonucleotide further has a reporter molecule attached to one 

end; 

(7) a composition comprising at least two types of 
nanoparticles having oligonucleotides attached to it; 

(8) an assembly of containers comprising a first and second 
containers holding nanoparticles having oligonucleotides 
attached to it, which has a sequence complementary to that of the 
oligonucleotides attached to the nanoparticles in the 
containers ; 

(9) a nanoparticle (I) having several different 
oligonucleotides attached to it which comprises recognition 
oligonucleotides, each comprising a spacer portion designed so 

that it is bound to the nanoparticle, and a recognition portion having a 
sequence complementary to a portion of the sequence of the nucleic acid or 
another oligonucleotide, and optionally a type of diluent 
oligonucleotides ; 

(10) binding (M2) oligonucleotides to charged 
nanoparticles to produce stable nanoparticle- 
oligonucleotide conjugates; 

(11) nanoparticle -oligonucleotide conjugates (II) 
which are nanoparticles having oligonucleotides 

attached to them which is present on the surface of the nanoparticles at a 
surface density sufficient so that the conjugates are stable and having a 
sequence complementary to a portion of the sequence of a nucleic acid or 
another oligonucleotide; 

(12) nanomaterials (III) or nanostructures composed of 
nanoparticles having oligonucleotides attached to it, 
where the nanoparticles are held together by 
oligonucleotide connectors; and 

(13) a kit comprising a container holding (I), (II), or the above 
mentioned substrate. 

USE - (Ml) , (I) , (II) and the aggregate probe are useful 
for detecting two or more nucleic acids (from a biological source) having 
at least two portions, such as viral RNA or DNA, bacterial or fungal DNA, 
a gene associated with a disease, synthetic, or structurally-modified 
natural or synthetic RNA or DNA, or a product of a polymerase chain 
reaction amplification. (I) and (II) are useful for nanof abrication, and 
for separating a selected nucleic acid having two portions from other 
nucleic acids (all claimed) . (Ml) is useful in forensics, DNA sequencing, 
for paternity testing, cell line authentication, and monitoring gene 
therapy . 

ADVANTAGE - Diagnostic assays employing (II) improve the sensitivity 
of the assay. 
Dwg .0/41 
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NOVELTY - Detecting (Ml) nucleic acid (NA) having 2 portions comprises: 

(a) providing a type of nanoparticles (NP) having 
oligonucleotides (O) attached, where (0) on each NP has a sequence 
complementary to a sequence of 2 portions of NA; 

(b) contacting NA and NP to allow hybridization of (0) on NP with two 
or more portions of NA; and 

(c) observing a detectable change brought about by hybridization of 
(O) on NP with NA. 

DETAILED DESCRIPTION - Detecting (Ml) nucleic acid .(MA) having 2 
portions by: 

(a) providing an NP (I) attached to an oligonucleotide (O) , 
where (O) on each nanoparticle has a sequence complementary to a 
sequence of the 2 portions of NA; 

(b) contacting NA and NP to allow hybridization of (0) on NP; and 

(c) observing a detectable change brought about by hybridization. 
Detecting NA having 2 portions can be by: 

(i) contacting the NA with 2 types of NP attached to (O) , (O) on the 
first type of NP having a sequence complementary to a portion of the 
sequence of the NA, the (O) on the second type of NP having a sequence 
complementary to a second portion of the sequence of the NA, the 
contacting talcing place to allow hybridization of the (O) on the NP with 
the NA, and observing a detectable change brought about by hybridization 
of (O) on NP with the NA; 

(ii) providing a substrate attached to an NP, the NP attached to (O) , 
the (O) having a sequence complementary to a portion of the sequence of a 
NA to be detected, contacting the NA with the NP attached to the substrate 
to allow hybridization of the (O) on the NP with the NA, providing a 



second type of NP having attached oligonucleotides; (0) having a 
sequence complementary to other portion (s) of the sequence of the NA, 
contacting the NA bound to the substrate with the second type of NP to 
allow hybridization of the (O) on the second type of NP with the NA and 
observing a detectable change, where optionally, before carrying the 
detecting step, a binding oligonucleotide having a selected 
sequence with 2 portions is provided, the first portion being 
complementary to a portion of the sequence of the (0) on the second type 
of NP, contacting the binding oligonucleotide with the second 
type of NP bound to the substrate to allow hybridization of the binding 
oligonucleotide to the (O) on the NP, providing a third type of NP 
having attached (O) , the (O) having a sequence complementary to the 
sequence of a second portion of the binding oligonucleotide, 
contacting the third type of nanoparticle with the binding 
oligonucleotide bound to the substrate to allow hybridization of 
the NP; or 

(iii) contacting a NA to be detected with a substrate having ^ (O) 
attached to it, the (O) having a sequence complementary to a portion of ^ 
the sequence of the NA, the contacting taking place to allow hybridization 
of the (O) on the substrate with the NA, contacting the NA bound to the 
substrate with a type of NP having one or more types of (O) attached to 
it, one type of the oligonucleotides having a sequence 
complementary to a second portion of the sequence of the NA, the 
contacting taking place to allow hybridization of the (O) on the NP with 
the NA, contacting the first type of NP bound to the substrate with a 
second type of NP having (O) attached to it, the (O) on the second type of 
NP having a sequence complementary to a portion of the sequence of one of 
the types of (O) on the first type of NP, the contacting taking place to 
allow hybridization of the (O) on the first and second types of NP, and 
observing a detectable change . 

INDEPENDENT CLAIMS are also included for the following: 

(1) an aggregate probe comprising 2 types of NP attached to 

it; 

(2) a core probe comprising 2 types of NP having (O) attached to it; 

(3) a substrate attached to NP; 

(4) a metallic or semiconductor NP attached to (0) ; 

(5) kits and compositions comprising NP; 

(6) nanomaterials and nanostructures comprising nanoparticles and 
nanof abrication using nanoparticles; 

(7) a satellite probe comprising, a particle having 

attached (0), the (0) having 2 portions, both portions having sequences 
complementary to portions of the sequence of a nucleic acid, and a probe 
(O) hybridized to the (O) attached to the nanoparticles, the 
probe (O) having 2 portions, one portion having a sequence 
complementary to the sequence of the first portion of the (O) attached to 
the particles, both portions having sequences complementary to 
portions of the sequence of the nucleic acid, the probe (0) having a 
reporter molecule attached to 1 end; 

(8) an assembly of containers comprising 2 containers having attached 

(O) ; 

(9) a NP (I) having several different attached (O) ; 

(10) separating a selected NA having 2 portions from other NAs using 
types of NPs having attached (O) ; 

(11) synthesizing unique NP- (O) conjugates; 

(12) a NP- (0) conjugate produced by (11); 

(13) using the conjugates for detecting NA having 2 portions; 

(14) NP having recognition (O) attached to them; 

(15) NP having (O) attached to them, the (O) comprising a type of 
recognition (O) , each of the types of (O) comprising a sequence 
complementary to a portion of the sequence of a nucleic acid or another 
(O) ; 

(16) a kit comprising a container holding NP- (0) conjugates and NP . 
USE - (I) is useful for separating a selected nucleic acid having 2 

portions, from other nucleic acids, and for detecting nucleic acids having 



2 portions. NP- (O) conjugates are useful for detecting NA having 2 
portions. (Ml) is useful for detecting nucleic acid having 2 portions 
(claimed) . (Ml) is useful for detecting any type of nucleic acids which 
may be used for diagnosis of disease and in sequencing of nucleic acids. 
Preferably, the method is useful for detecting nucleic acids for diagnosis 
and/or monitoring of viral diseases (human immunodeficiency virus, 
hepatitis virus, herpes virus, cytomegalovirus and Epstein-Barr virus) , 
bacterial diseases, sexually transmitted diseases, inherited disorders, in 
forensics, in DNA sequencing, for paternity testing, for cell line 
authentication, for monitoring gene therapy, etc. The method is useful in 
research and analytical laboratories in DNA sequencing, in the field to 
detect the presence of specific pathogens, etc. 

ADVANTAGE - Detecting nucleic acids based on observing a color change 
with the naked eye is cheap, fast, simple and robust, and does not require 
specialized expensive equipment. 

DESCRIPTION OF DRAWING (S) - The figure shows a schematic diagram 
illustrating formation of nanoparticle aggregates by combining 
nanoparticles having complementary oligonucleotides attached to them, the 
nanoparticles being held together in aggregates has result of the 
hybridization of the complementary oligonucleotides. 
Dwg.1/41 
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NOVELTY - Detecting (Ml) nucleic acid (NA) having 2 portions comprises: 

(a) providing nanoparticles (NP; I) liaving 
oligonucleotides (O) attaclied, wliere (0) on eacli NP has a sequence 
complementary to a sequence of 2 portions of NA; 

(b) contacting NA and NP to allow hybridization of (O) on NP with two 
or more portions of NA; and 

(c) observing a detectable change brought about by hybridization of 
(O) on NP with NA. 

DETAILED DESCRIPTION - Detecting (Ml) nucleic acid (NA) having 2 

portions by: 

(a) providing an NP (I) attached to an oligonucleotide (0) , 
where (O) on each nanoparticle has a sequence complementary to a 
sequence of the 2 portions of NA; 

(b) contacting NA and NP to allow hybridization of (O) on NP; and 

(c) observing a detectable change brought about by hybridization. 
Detecting NA having 2 portions can be by: 

(i) contacting the NA with 2 types of NP attached to (O) , (O) on the 
first type of NP having a sequence complementary to a portion of the 
sequence of the NA, the (O) on the second type of NP having a sequence 
complementary to a second portion of the sequence of the NA, the 
contacting talcing place to allow hybridization of the (O) on the NP with 
the NA, and observing a detectable change brought about by hybridization 
of (O) on NP with the NA; 

(ii) providing a substrate attached to an NP, the NP attached to (O) , 
the (0) having a sequence complementary to a portion of the sequence of a 
NA to be detected, contacting the NA with the NP attached to the substrate 
to allow hybridization of the (O) on the NP with the NA, providing a 
second type of NP having attached oligonucleotides, (0) having a 
sequence complementary to other portion (s) of the sequence of the NA, 
contacting the NA bound to the substrate with the second type of NP to 
allow hybridization of the (O) on the second type of NP with the NA and 
observing a detectable change, where optionally, before carrying the 
detecting step, a binding oligonucleotide having a selected 

sequence with 2 portions is provided, the first portion being 
complementary to a portion of the sequence of the (O) on the second type 
of NP, contacting the binding oligonucleotide with the second 
type of NP bound to the substrate to allow hybridization of the binding 
oligonucleotide to the (O) on the NP, providing a third type of NP 
having attached (O) , the (O) having a sequence complementary to the 
sequence of a second portion of the binding oligonucleotide, 
contacting the third type of nanoparticle with the binding 
oligonucleotide bound to the substrate to allow hybridization of 
the NP; or 

(iii) contacting a NA to be detected with a substrate having^ (O) 
attached to it, the (O) having a sequence complementary to a portion of 
the sequence of the NA, the contacting taking place to allow hybridization 
of the (0) on the substrate with the NA, contacting the NA bound to the 
substrate with a type of NP having one or more types of (O) attached to 
it, one type of the oligonucleotides having a sequence 

complementary to a second portion of the sequence of the NA, the 
contacting talcing place to allow hybridization of the (O) on the NP with 
the NA, contacting the first type of NP bound to the substrate with a 
second type of NP having (O) attached to it, the (O) on the second type of 
NP having a sequence complementary to a portion of the sequence of one of 
the types of (0) on the first type of NP, the contacting taking place to 
allow hybridization of the (O) on the first and second types of NP, and 
observing a detectable change. 

INDEPENDENT CLAIMS are also included for the following: 

(1) an aggregate probe comprising 2 types of NP attached to 

it; 

(2) a core probe comprising 2 types of NP having (O) attached to it; 

(3) a substrate attached to NP; 



(4) a metallic or semiconductor NP attached to (O) ; 

(5) kits and compositions comprising NP; 

(6) nanomaterials and nanostructures comprising nanoparticles and 
nanof abrication using nanoparticles; 

(7) a satellite probe comprising, a particle having 

attached (0), the (0) having 2 portions, both portions having sequences 
complementary to portions of the sequence of a nucleic acid, and a probe 
(O) hybridized to the (0) attached to the nanoparticles, the 
probe (0) having 2 portions, one portion having a sequence 
complementary to the sequence of the first portion of the (O) attached to 
the particles, both portions having sequences complementary to 
portions of the sequence of the nucleic acid, the probe (O) having a 
reporter molecule attached to 1 end; 

(8) an assembly of containers comprising 2 containers having attached 

(0) ; 

(9) a NP (I) having several different attached (0) ; 

(10) separating a selected NA having 2 portions from other NAs using 
types of NPs having attached (0) ; 

(11) synthesizing unique NP- (O) conjugates; 

(12) a NP- (0) conjugate produced by (11); 

(13) using the conjugates for detecting NA having 2 portions; 

(14) NP having recognition (O) attached to them; 

(15) NP having (O) attached to them, the (0) comprising a type of 
recognition (O) , each of the types of (O) comprising a sequence 
complementary to a portion of the sequence of a nucleic acid or another 
(O) ; and 

(16) a kit comprising a container holding NP- (0) conjugates and NP. 
USE - (I) is useful for separating a selected nucleic acid having 2 

portions, from other nucleic acids, and for detecting nucleic acids having 
2 portions. NP- (0) conjugates are useful for detecting NA having 2 
portions. (Ml) is useful for detecting nucleic acid having 2 portions 
(claimed) . (Ml) is useful for detecting any type of nucleic acids which 
may be used for diagnosis of disease and in sequencing of nucleic acids. 
Preferably, the method is useful for detecting nucleic acids for diagnosis 
and/or monitoring of viral diseases (human immunodeficiency virus, 
hepatitis virus, herpes virus, cytomegalovirus and Epstein-Barr virus) , 
bacterial diseases, sexually transmitted diseases, inherited disorders, in 
forensics, in DNA sequencing, for paternity testing, for cell line 
authentication, for monitoring gene therapy, etc. The method is useful in 
research and analytical laboratories in DNA sequencing, in the field to 
detect the presence of specific pathogens, etc. 

ADVANTAGE - Detecting nucleic acids based on observing a color change 
with the naked eye is cheap, fast, simple and robust, and does not require 
specialized expensive equipment. 

DESCRIPTION OF DRAWING (S) - The figure shows a schematic diagram 
illustrating the formation of nanoparticle aggregates by combining 
nanoparticles having complementary oligonucleotides attached to them. 
Dwg. 1/41 

L5 ANSWER 13 OF 64 WPIDS COPYRIGHT 2 004 THOMSON DERWENT on STN 
AN 2003-198491 [19] WPIDS 



1998 


-145263 


[13] ; 


2001 


-061976 


[07] ; 


2001 


-451868 


[48] ; 


2001 


-656926 


[75] ; 


2002 


-258024 


[30] ; 


2002 


-608256 


[65] ; 


2003 


-092900 


[08] ; 


2003 


-174167 


[17] ; 


2003 


-182627 


[18] ; 


2003 


-228114 


[22] ; 


2003 


-228115 


[22] ; 


2003 


-237646 


[23] ; 


2003 


-247253 


[24] ; 


2003 


-430409 


[40] ; 


2003 


-479398 


[45] ; 


2003 


-521746 


[49] ; 


2003 


-576420 


[54] ; 


2003 


-596264 


[56] ; 


2003 


-596265 


[56] ; 


2003 


-615795 


[58] ; 


2003 


-634854 


[60] ; 


2003 


-810979 


[76] ; 


2003 


-863931 


[80] ; 


2003 


-897536 


[82] ; 


2004 


-059018 


[06] ; 


2004 


-059019 


[06] ; 


2004 


-059020 


[06] ; 


2004 


-059754 


[06] 



DNC C2003-050804 

Tl Detecting nucleic acids having at least 2 portions comprises use 
of nanoparticles which have oligonucleotides attached 

to them that are complementary to portions of the nucleic acid sequence. 
DC B04 D16 

IN ELGHANIAN, R; LETSINGER, R L; MIRKIN, C A; MUCIC, R C; STORHOFF, J J; 



PA 

CYC 

PI 

ADT 



FDT 



TATON, T A 

(NANO-N) NANOSPHERE INC 
1 

US 2002155462 Al 20021024 (200319)* 130 
US 6720147 B2 20040413 (200425) 

US 2002155462 Al Provisional US 1996-31809P 19960729, CIP of WO 
1997-US12783 19970721, CIP of US 1999-240755 19990129, CIP of US 

1999- 344667 19990625, Provisional US 2000-200161P 20000426, Cont of US 

2000- 603830 20000626, US 2001-976577 20011012/ US 6720147 B2 Provisional 
US 1996-31809P 19960729, CIP of WO 1997-US12783 19970721, CIP of US 

1999- 240755 19990129, CIP of US 1999-344667 19990625, Provisional US 

2000- 200161P 20000426, Cont of US 2000-603830 20000626, US 2001-976577 
20011012 

US 2002155462 Al CIP of US 6361944; US 6720147 B2 CIP of US 6361944, Cont 
of US 6506564 

US 1996-31809P 19960729 
US 1999-240755 19990129 
US 2000-200161P 20000426 



PRAI US 2001-976577 
WO 1997-US12783 
US 1999-344667 
US 2000-603830 
AN 2003-198491 [19] 
CR 1998-145263 [13] 

2002- 258024 [30] 

2003- 182627 [18] 
2003-247253 [24] 
2003-576420 [54] 

2003- 634854 [60] 

2004- 059018 [06] 



20011012; 
19970721; 
19990625; 
20000626 
WPIDS 

2001- 061976 [07] 

2002- 608256 [65] 

2003- 228114 [22] 
2003-430409 [40] 
2003-596264 [56] 

2003- 810979 [76] 

2004- 059019 [06] 



2001 
2003 
2003 
2003 



-451868 
-092900 
-228115 
-479398 



[48] ; 


2001 


-656926 


[75] 


[08] ; 


2003 


-174167 


[17] 


[22] ; 


2003 


-237646 


[23] 


[45] ; 


2003 


-521746 


[49] 


[56] ; 


2003 


-615795 


[58] 


[80] ; 


2003 


-897536 


[82] 


[06] ; 


2004 


-059754 


[06] 



2003-596265 

2003- 863931 

2004- 059020 
AB US2002155462 A UPAB : 20040418 

NOVELTY - Detecting nucleic acid (NA) having at least 2 portions 
comprises providing type of nanoparticles (NP) having attached 
to oligonucleotides (O) ( (O) on each NP has a sequence 

complementary to sequence of at least 2 portions of NA) , contacting NA and 
NP to allow hybridization of (0) on NP with 2 or more portions of NA, and 
observing a detectable change brought about by hybridization of (0) on NP 
with NA. 

DETAILED DESCRIPTION - Detecting (Ml) nucleic acid (NA) having at 
least 2 portions by providing a type of NP (I) having 
oligonucleotide (O) attached to it ( (O) on each 

nanoparticle has a sequence complementary to sequence of at least 
2 portions of NA) , contacting NA and NP to allow hybridization of 
(O) on NP with 2 or more portions of NA, and observing a detectable change 
brought about by hybridization of the oligonucleotides on the NP 
with the NA. 

INDEPENDENT CLAIMS are included for the following: 

(1) an aggregate probe comprising at least 2 types of NP 

having attached to it, where NP are bound to each other as a result of 
hybridization of some of (O) attached to it, which have: 

(a) the sequence complementary to a portion of a NA; or 

(b) a hydrophobic group attached to the end not attached to the NP; 

(2) a core probe comprising at least 2 types of NP having (O) 
attached to it, the NP of the core probe being bound to each other as a 
result of the hybridization of some of the (O) attached to them; 

(3) a substrate having NP attached to it; 

(4) a metallic or semiconductor NP having (O) attached to it, where 
(O) is labeled with fluorescent molecules at the ends not attached to NP; 

(5) kits and compositions comprising the NP; 

(6) nanomaterials and nanostructures comprising nanoparticles and 
methods of nanof abrication using utilizing nanoparticles; 

(7) a satellite probe comprising , a particle having 
attached oligonucleotides, the oligonucleotides having 

a first portion and a second portion, both portions having sequences 
complementary to portions of the sequence of a nucleic acid, and probe 
oligonucleotide hybridized to the oligonucleotides 
attached to the nanoparticles, the probe 



oligonucleotides having a first portion and a second portion, the 

first portion having a sequence complementary to the sequence of the first 

portion of the oligonucleotides attached to the 

particles, both portions having sequences complementary to 

portions of the sequence of the nucleic acid, the probe 

oligonucleotides further having a reporter molecule attached to 

one end; 

(8) an assembly of containers comprising first and second containers 
having attached (O) , and (0) attached to NP having a sequence 
complementary to (O) attached to NP, in the containers; 

(9) a NP (I) having several different attached (0) ; 

(10) separating a selected NA having at least 2 portions from other 
NAs using 2 or more types of NPs having attached (0) ; 

(11) methods of synthesizing unique NP- (0) conjugates; 

(12) NP- (0) conjugate produced by the methods; 

(13) methods of using the conjugates for detecting NA having at least 
2 portions; 

(14) NP having oligonucleotides attached to them, the 
oligonucleotides comprising at least one type of recognition 
oligonucleotides, each of the recognition oligonucleotides 

comprising a spacer portion and a recognition portion, the spacer portion 
being designed so that it is bound to the NP, the recognition portion 
having a sequence complementary to at least on portion of the sequence of 
a nucleic acid or another oligonucleotide; 

(15) NP having oligonucleotides attached to them, the 
oligonucleotides comprising: 

(a) at least one type of recognition oligonucleotides! each 
of the types or recognition oligonucleotides comprising a 
sequence complementary to at least one portion of the sequence of a 
nucleic acid or another oligonucleotide; and 

(b) a type of diluent oligonucleotides; and 

(16) a kit comprising a container holding NP- (0) conjugates and NP as 
described above. 

USE - (I) is useful for separating a selected nucleic acid having at 
least 2 portions, from other nucleic acids, and for detecting nucleic 
acids having at least 2 portions. The MP- (0) conjugates are useful for 
detecting NA having at least 2 portions. (Ml) is useful for detecting 
nucleic acid having at least 2 portions (claimed) . (Ml) is useful for 
detecting any type of nucleic acids which may be used for diagnosis of 
disease and in sequencing of nucleic acids. Preferably, the method is 
useful for detecting nucleic acids for diagnosis and/or monitoring of 
viral diseases (human immunodeficiency virus, hepatitis virus, herpes 
virus, cytomegalovirus and Epstein-Barr virus) , bacterial diseases, 
sexually transmitted diseases, inherited disorders, in forensics, in DNA 
sequencing, for paternity testing, for cell line authentication, for 
monitoring gene therapy, etc. The method is useful in research and 
analytical laboratories in DNA sequencing, in the field to detect the 
presence of specific pathogens, etc. 

ADVANTAGE - Detecting nucleic acids based on observing a color change 
with the naked eye is cheap, fast, simple and robust, and do not require 
specialized expensive equipment. 

DESCRIPTION OF DRAWING (S) - The figure shows schematic diagram 
illustrating formation of nanoparticle aggregates by 
combining nanoparticles having complementary 
oligonucleotides attached to them, the nanoparticles 
being held together in aggregates has result of the 
hybridization of the complementary oligonucleotides. 
Dwg.1/41 
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Detecting nucleic acids having at least two portions involves 
use of nanoparticles which have oligonucleotides 

attached to them that are complementary to portions of the nucleic acid 
sequence . 
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NOVELTY - Detecting (Ml) nucleic acid (NA) having at least two 
portions involves providing type of nanoparticles (NP) attached 
to oligonucleotides (O) , where (0) on each NP has a sequence 
complementary to sequence of at least two portions of NA, contacting NA 
and NP to allow hybridization of (0) on NP with two or more portions of 
NA, and observing a detectable change brought about by hybridization of 
(O) on NP with NA, 

DETAILED DESCRIPTION - Detecting (Ml) NA having at least two portions 
can optionally be carried out any of the following methods : 

(a) contacting the NA with at least two types of NP having (0) 
attached to it, (0) on the first type of NP having a sequence 
complementary to a first portion of the sequence of the NA, the (O) on the 
second type of NP having a sequence complementary to a second portion of 
the sequence of the NA, the contacting taking place to allow hybridization 
of the (O) on the NP with the NA, and observing a detectable change 
brought about by hybridization of (O) on NP with the NA; 

(b) providing a substrate having a first type of NP attached to it, 
the NP having attached to (O) , the (0) having a sequence complementary to 
a first portion of the sequence of a NA to be detected, contacting the NA 
with the NP attached to the substrate under conditions effective to allow 
hybridization of the (0) on the NP with the NA, providing a second type of 
NP having attached oligonucleotides, (O) having a sequence 
complementary to one or more other portions of the sequence of the NA, 
contacting the NA bound to the substrate with the second type of NP to 
allow hybridization of the (0) on the second type of NP with the NA and 



observing a detectable change. Optionally, before carrying the detecting 

step, the method involves providing a binding oligonucleotide 

having a selected sequence having at least two portions, the first portion 

being complementary to at least a portion of the sequence of the (,0) on 

the second type of NP, contacting the binding oligonucleotide 

with the second type of NP bound to the substrate to allow hybridization 

of the binding oligonucleotide to the (O) on the NP, providing a 

third type of NP having attached (O) , the (O) having a sequence 

complementary to the sequence of a second portion of the binding 

oligonucleotide, contacting the third type of nanoparticle 

with the binding oligonucleotide bound tot he substrate to allow 

hybridization of the NP; and 

(c) contacting a NA to be detected with a substrate having (0) 
attached to it, the (O) having a sequence complementary to a first portion 
of the sequence of the NA, the contacting taking place to allow 
hybridization of the (O) on the substrate with the NA, contacting the NA 
bound to the substrate with a first type of NP having one or more types of 
(0) attached to it, at least one of the types of oligonucleotides 
having a sequence complementary to a second portion of the sequence of the 
NA, the contacting taking place to allow hybridization of the (0) on the 
NP with the NA, contacting the first type of NP bound to the substrate 
with a second type of NP having (O) attached to it, the (O) on the second 
type of NP having a sequence complementary to at least a portion of the ^ 
sequence of one of the type of (O) on the first type of NP, the contacting 
taking place to allow hybridization of the (0) on the first and second 
types of NP, and observing a detectable change. 

INDEPENDENT CLAIMS are included for the following: 

(1) an aggregate probe comprising at least two types of NP 
having attached to it, where NP are bound to each other as a result of 
hybridization of some of (O) attached to it, which have the sequence 
complementary to a portion of a NA or a hydrophobic group attached to the 
end not attached to the NP; 

(2) a core probe comprising at least two types of NP having (O) 
attached to it, the NP of the core probe being bound to each other as a 
result of the hybridization of some of the (O) attached to them; 

(3) a substrate having NP attached to it; 

(4) a metallic or semiconductor NP having (O) attached to it, where 
(O) is labeled with fluorescent molecules at the ends not attached to NP; 

(5) kits and compositions comprising the NP; 

(6) nanomaterials and nanostructures comprising nanoparticles and 
methods of nanof abrication using utilizing nanoparticles; 

(7) a satellite probe comprising a particle having attached 
oligonucleotides ; 

(8) an assembly of containers comprising first and second containers 
having attached (0) , and (O) attached to NP having a sequence 
complementary to (O) attached to NP, in the containers; 

(9) a NP (I) having several different attached (O) ; 

(10) separating a selected NA having at least two portions from other 
NAs using two or more types of NPs having attached (O) ; 

(11) methods of synthesizing unique NP- (0) conjugates; NP- (O) 
conjugate produced by the methods; 

(12) methods of using the conjugates for detecting NA having at least 
two portions; 

(13) NP having oligonucleotides attached to them; 

(14) a kit comprising a container holding NP- (O) conjugates and NP as 
described above. 

USE - (I) is useful for separating a selected nucleic acid having at 
least two portions, from other nucleic acids, and for detecting nucleic 
acids having at least two portions. The NP- (O) conjugates are useful for 
detecting NA having at least two portions. (Ml) is useful for detecting 
nucleic acid having at least two portions (claimed) . (Ml) is useful for 
detecting any type of nucleic acids which may be used for diagnosis of 
disease and in sequencing of nucleic acids. Preferably, the method is 
useful for detecting nucleic acids for diagnosis and/or monitoring of 



viral diseases (human immunodeficiency virus, hepatitis virus, herpes 
virus, cytomegalovirus and Epstein-Barr virus), bacterial diseases, 
sexually transmitted diseases, inherited disorders, in forensics, in DNA 
sequencing, for paternity testing, for cell line authentication, and for 
monitoring gene therapy. The method is useful in research and analytical 
laboratories in DNA sequencing, in the field to detect the presence of 
specific pathogens. 

ADVANTAGE - Detecting nucleic acids based on observing a color change 
with the naked eye is cheap, fast, simple and robust, and does not require 
specialized expensive equipment. 

DESCRIPTION OF DRAWING (S) - The figure shows schematic diagram 
illustrating formation of nanoparticle aggregates by 
combining nanoparticles having complementary 
oligonucleotides attached to them, the nanoparticles 
being held together in aggregates has result of the 
hybridization of the complementary oligonucleotides. 
Dwg.1/41 
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Detecting nucleic acid having two portions, by providing 
nanoparticles having oligonucleotides attached to it, 
contacting nucleic acid and nanoparticles to allow 
hybridization, and observing detectable change. 
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NOVELTY - Detecting (Ml) nucleic acid having two portions, 
comprising providing nanoparticles having 
oligonucleotides attached to it, which has a sequence 
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complementary to sequence of two portions of nucleic acid, 

contacting nucleic acid and nanoparticles , to allow 

hybridization of oligonucleotides with portions of nucleic acid, 

and observing a detectable change brought about by hybridization, is new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following : 

(1) an aggregate probe comprising at least two 
types of nanoparticles having oligonucleotides 
attached to it, where the nanoparticles of the aggregate 

probe is bound to each other as a result of the hybridization of some of 
the oligonucleotides attached to them, and has 
oligonucleotides having attached to it which have a sequence 
complementary to a portion of the sequence of a nucleic acid; 

(2) a core probe comprising at least two types of 
nanoparticles having oligonucleotides attached to it, 

where the nanoparticles is bound to each other as a result of 
hybridization of some of the oligonucleotides attached to it; 

(3) a kit comprising a container holding a composition comprising 
two types of nanoparticles having 

oligonucleotides attached to it, where the 
oligonucleotides on the first type of nanoparticles has 

a sequence complementary to the sequence of a first portion of a nucleic 
acid, and the oligonucleotides on the second type of 
nanoparticles has a sequence complementary to the sequence of a 
second portion of the nucleic acid, and also comprising the core probe; 

(4) a substrate having nanoparticles attached to it; 

(5) a metallic or semiconductor nanoparticle having 
oligonucleotides attached to it, where the 

oligonucleotides are labeled with fluorescent molecules at the 
ends not attached to the nanoparticle; 

(6) a satellite probe comprising a particle having 
oligonucleotides attached to it, and probe 
oligonucleotides hybridized to the oligonucleotides 

attached to the nanoparticles, and having a first portion and a 

second portion, where the first portion has a sequence complementary to 

the sequence of the first portion of oligonucleotides attached 

to the particles, and both portions has sequences complementary 

to portions of the sequence of the nucleic acid, and the probe 

oligonucleotide further has a reporter molecule attached to one 

end; 

(7) a composition comprising at least two types of 
nanoparticles having oligonucleotides attached to it; 

(8) an assembly of containers comprising a first and second 
containers holding nanoparticles having oligonucleotides 
attached to it, which has a sequence complementary to that of the 
oligonucleotides attached to the nanoparticles in the 
containers ; 

(9) a nanoparticle (I) having several different 
oligonucleotides attached to it which comprises recognition 
oligonucleotides, each comprising a spacer portion designed so 

that it is bound to the nanoparticle, and a recognition portion having a 
sequence complementary to a portion of the sequence of the nucleic acid or 
another oligonucleotide, and optionally a type of diluent 
oligonucleotides ; 

(10) binding (M2) oligonucleotides to charged 
nanoparticles to produce stable nanoparticle- 
oligonucleotide conjugates; 

(11) nanoparticle-oligonucleotide conjugates (II) 
which are nanoparticles having oligonucleotides 

attached to them which is present on the surface of the nanoparticles at a 
surface density sufficient so that the conjugates are stable and having a 
sequence complementary to a portion of the sequence of a nucleic acid or 
another oligonucleotide, and a covalently bound cyclic disulfide 
or polythiol functional group; 



(12) oligonucleotides having a covalently bound cyclic 
disulfide or polythiol functional group that can bind to the 
nanoparticles; 

(13) a nanoparticle conjugate for detecting an analyte, 
comprising nanoparticles having oligonucleotides bound 

to it, and oligonucleotide having bound to it a specific binding 
complement of an analyte having a sequence that is complementary to a 
portion of the oligonucleotides bound to the 

nanoparticles and are bound, as a result of hybridization, and a 
linker oligonucleotide having two portions; 

(14) nonmaterials (III) or nanostructures composed of 
nanoparticles having oligonucleotides attached to it, 
where the nanoparticles are held together by 
oligonucleotide connectors; 

(15) a kit for detecting an analyte, comprising a container holding 
(II), and optional support for observing a detectable change; and 

(16) a nanomaterial produced, by providing linking 
oligonucleotide comprising two portions, two 

types of nanoparticles having oligonucleotides 

attached to it, and a complex comprised of streptavidin or avidin bound to 

two or more biotin molecules, each having an oligonucleotide 

bound to the biotin molecule, which has a sequence that is complementary 

to the second portion of the linking oligonucleotide, and 

contacting the first and second types of nanoparticles, the 

linking oligonucleotides and the complex, to allow hybridization 

of the oligonucleotides on the nanoparticles to each 

other and to the linking oligonucleotide and the hybridization 

of the oligonucleotide of the complexes to the linking 

oligonucleotides so that a desired nanomaterials or nanostructures 

is formed. 

USE - Ml, (I), (II) and the aggregate probe are useful for 
detecting two or more nucleic acids (from a biological source) having at 
least two portions, such as viral RNA, bacterial or fungal DNA, a gene 
associated with a disease, synthetic, or structurally-modified natural or 
synthetic RNA or DNA, or a product of a polymerase chain reaction 
amplification. (II) is useful for preparing a nanoprobe conjugate for 
detecting an analyte, and for detecting a nucleic acid bound to an 
electrode surface. (I) and (II) are useful for fabrication, and for 
separating a selected nucleic acid having two portions from other nucleic 
acids. (I), (II) and the aggregate probe are useful for 
detecting an analyte (especially polyvalent analyte) in a sample. (All 
claimed. ) 

ADVANTAGE - Diagnostic assays employing (II) improve the sensitivity 
of the assay. 
Dwg. 0/41 
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NOVELTY - Detecting (Ml) nucleic acid leaving two portions, 
involves providing nanoparticles liaving oligonucleotides 
attached to it, wtiich has a sequence complementary to sequence of 
two portions of nucleic acid, contacting nucleic acid and 
nanoparticles, to allow hybridization of oligonucleotides 
with two or more portions of nucleic acid, and observing a 
detectable change brought about by hybridization. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: 

(1) a kit comprising a container holding a composition comprising 
two types of nanoparticles having 

oligonucleotides attached to it, where the 
oligonucleotides on the first type of nanoparticles has 

a sequence complementary to the sequence of a first portion of a nucleic 
acid, and the oligonucleotides on the second type of 
nanoparticles has a sequence complementary to the sequence of a 
second portion of the nucleic acid; 

(2) an aggregate probe comprising at least 
two types of nanoparticles having 

oligonucleotides attached to it, where the nanoparticles 



of the aggregate probe is bound to each other as a result of the 
hybridization of some of the oligonucleotides attached to them, 
and has oligonucleotides having attached to it which have a 
sequence complementary to a portion of the sequence of a nucleic acid; 

(3) a core probe comprising at least two types of 
nanoparticles having oligonucleotides attached to it, 

where the nanoparticles is bound to each other as a result of 
hybridization of some of the oligonucleotides attached to it; 

(4) a substrate having nanoparticles attached to it; 

(5) a metallic or semiconductor nanoparticle having 
oligonucleotides attached to it, where the 

oligonucleotides are labeled with fluorescent molecules at the 
ends not attached to the nanoparticle; 

(6) a satellite probe comprising a particle having 
oligonucleotides attached to it, and probe 
oligonucleotides hybridized to the oligonucleotides 

attached to the nanoparticles, and having a first portion and a 

second portion, where the first portion has a sequence complementary to 

the sequence of the first portion of oligonucleotides attached 

to the particles, and both portions has sequences complementary 

to portions of the sequence of the nucleic acid, and the probe 

oligonucleotide further has a reporter molecule attached to one 

end; 

(7) a composition comprising at least two types of 
nanoparticles having oligonucleotides attached to it; 

(8) an assembly of containers comprising a first and second 
containers holding nanoparticles having oligonucleotides 
attached to it, which has a sequence complementary to that of the 
oligonucleotides attached to the nanoparticles in the 
containers ; 

(9) a nanoparticle (I) having several different 
oligonucleotides attached to it which comprises recognition 
oligonucleotides, each comprising a spacer portion designed so 

that it is bound to the nanoparticle, and a recognition portion having a 
sequence complementary to a portion of the sequence of the nucleic acid or 
another oligonucleotide, and optionally a type of diluent 
oligonucleotides; 

(10) binding (M2) oligonucleotides to charged 
nanoparticles to produce stable nanoparticle- 
oligonucleotide conjugates; 

(11) nanoparticle-oligonucleotide conjugates (II) 
which are nanoparticles having oligonucleotides 

attached to them which is present on the surface of the nanoparticles at a 
surface density sufficient so that the conjugates are stable and having a 
sequence complementary to a portion of the sequence of a nucleic acid or 
another oligonucleotide, and a covalently bound cyclic disulfide 
or polythiol functional group; 

(12) oligonucleotides having a covalently bound cyclic 
disulfide or polythiol functional group that can bind to the 
nanoparticles ; 

(13) a nanoparticle conjugate for detecting an analyte, 
comprising nanoparticles having oligonucleotides bound 

to it, and oligonucleotide having bound to it a specific binding 
complement of an analyte having a sequence that is complementary to a 
portion of the oligonucleotides bound to the 

nanoparticles and are bound, as a result of hybridization, and a 
linker oligonucleotide having two portions; 

(14) nonmaterials (III) or nanostructures composed of 
nanoparticles having oligonucleotides attached to it, 
where the nanoparticles are held together by 
oligonucleotide connectors; 

(15) a kit for detecting an analyte, comprising a container holding 
(II) , and optional support for observing a detectable change; 

(16) a nanomaterial produced, by providing linking 



oligonucleotide comprising two portions, two 
types of nanoparticles having oligonucleotides 

attached to it, and a complex comprised of streptavidin or avidin bound to 

two or more biotin molecules, each having an oligonucleotide 

bound to the biotin molecule, which has a sequence that is complementary 

to the second portion of the linking oligonucleotide, and 

contacting the first and second types of nanoparticles, the 

linking oligonucleotides and the complex, to allow hybridization 

of the oligonucleotides on the nanoparticles to each 

other and to the linking oligonucleotide and the hybridization 

of the oligonucleotide of the complexes to the linking 

oligonucleotides so that a desired nanomaterials or nanostructures 

is formed; and 

(17) accelerating movement of a nanoparticle to an electrode surface. 

USE - (Ml) , (I) , (II) and the aggregate probe are useful 
for detecting two or more nucleic acids (from a biological source) having 
at least two portions, such as viral RNA, bacterial or fungal DNA, a gene 
associated with a disease, synthetic, or structurally-modified natural or 
synthetic RNA or DNA, or a product of a polymerase chain reaction 
amplification. (11) is useful for preparing a nanoprobe conjugate for 
detecting an analyte, and for detecting a nucleic acid bound to an 
electrode surface. (I) and (II) are useful for fabrication, and for 
separating a selected nucleic acid having two portions from other nucleic 
acids. (I), (II) and the aggregate probe are useful for 
detecting an analyte (especially polyvalent analyte) in a sample (all 
claimed) . 

ADVANTAGE - Diagnostic assays employing (II) improve the sensitivity 
of the assay. 
Dwg.0/67 
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nanoparticles and having sequences complementary to portions of 
the sequence of the nucleic acid. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: 

(1) methods of detecting a nucleic acid having at least 2 portions 
comprising : 

(a) contacting the nucleic acid with one or more types of 
nanoparticles having oligonucleotides attached to the 
nanoparticles and having sequences complementary to portions of 
the sequence of the nucleic acid; under conditions allowing the 
hybridization of the oligonucleotides on the 
nanoparticles with the nucleic acid; and 

(b) observing a detectable change brought about by hybridization of 
the oligonucleotides on the nanoparticles with the 

nucleic acid; 

(2) kits comprising at least one container holding a composition 
containing at least 2 types of nanoparticles having 
oligonucleotides attached to it, where the first type has a 
sequence complementary to the sequence of a first portion of a nucleic 
acid, and the oligonucleotides on the second type of 
nanoparticles has a sequence complementary to the sequence of a 
second portion of the nucleic acid; 

(3) an aggregate probe comprising at least 2 
types of nanoparticles having oligonucleotides 
attached to it, the nanoparticles of the aggregate 

probe are bound to each other as a result of the hybridization of some of 
the oligonucleotides attached to them, and at least one of the 
nanoparticles of the aggregate probe having 

oligonucleotides attached to it which have a hydrophobic group on 
the end not attached to the nanoparticles; 

(4) a kit comprising a container holding a core probe having at least 
2 types of nanoparticles having oligonucleotides 

attached to it and the nanoparticles of the core probe is bound 
to each other as a result of the hybridization of some of the 
oligonucleotides attached to them; 

(5) a core probe comprising at least 2 types of 
nanoparticles having oligonucleotides attached to it; 

(6) a substrate having nanoparticles attached to it; 

(7) a metallic or semiconductor nanoparticle having 
oligonucleotides attached to it which are labeled with fluorescent 
molecule at the end not attached to the nanoparticle; 

(8) a satellite probe comprising a particle having attached 
oligonucleotides, and probe oligonucleotides hybridized 

to the oligonucleotides attached to the nanoparticles; 

(9) methods of nanof abrication; 

(10) nanomaterials or nanostructures composed of 
nanoparticles having oligonucleotides attached to it and 
being held by oligonucleotide connectors; 

(11) a composition comprising at least 2 types of 
nanoparticles having oligonucleotides attached to it; 

(12) an assembly of containers holding nanoparticles having 
oligonucleotides attached to them; 

(13) a nanoparticle having multiple 
oligonucleotides attached to it; 

(14) a method of separating a selected nucleic acid having at least 2 
portions from other nucleic acid; 

(15) methods of binding oligonucleotides to charged 
nanoparticles to produce stable nanoparticle - 
oligonucleotide conjugates; 

(16) nanoparticle-oligonucleotide conjugates 
which are nanoparticles having oligonucleotides 

attached to them, where the oligonucleotides are present on the 
surface of the nanoparticles at a surface density sufficient so 
that the conjugates are stable, and at least some of the 



oligonucleotides have sequences complementary to at least one 
portion of the nucleic acid or oligonucleotide sequence; 

(17) nanoparticles having oligonucleotides 

attached to them which comprises at least one type of recognition 
oligonucleotides having a sequence complementary to a portion of 
the nucleic acid sequence, and a type of diluent oligonucleotides 
; and 

(18) methods of detecting a nucleic acid. 

USE - The methods are useful for detecting nucleic acids, natural or 
synthetic, and modified or unmodified. The methods may also be applied in 
the diagnosis of genetic, bacterial and viral diseases, in forensics, in 
DNA sequencing, for paternity testing, for cell line authentication, and 
for monitoring gene therapy. The methods are further useful in research 
and analytical laboratories in DNA sequencing, in the field to detect the 
presence of specific pathogens, for quick identification of an infection 
to assist in drug prescription, and in homes and health centers for 
inexpensive first-line screening. 

ADVANTAGE - The methods, which are based on observing color change 
with the naked eye, are cheap, fast, simple, robust (reagents are stable), 
do not require specialized or expensive equipment, and little or no 
instrumentation is required, 
Dwg. 0/46 
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Detecting nucleic acid, useful for e.g. diagnosis of diseases, forensics 
and DNA sequencing, comprises observing detectable change brought about by 
hybridization of nucleic acid with substrate or particle bound 
oligonucleotides . 
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NOVELTY - Detecting a nucleic acid witti at least 2 portions (NA) 
comprising tiybridizing ttie NA witli oligonucleotides attaclied to 
a substrate and/or particle and detecting a cliange in color, 
conductivity or optical density, is new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for tlie 
following : 

(1) an aggregate probe (I) containing at least 2 types of 
containing at least 2 types of NP witli attached ON tliat have a sequence 
complementary to a portion of the NA sequence; 

(2) an aggregate probe (II) containing at least 2 types of 
containing at least 2 types of NP with attached ON that have a hydrophobic 
group attached to the end; 

(3) a core probe (III) containing at least 2 types of NP with 
attached ON, where the NP are bound together as a result of the 
hybridization of the ON attached to them; 

(4) detecting (Ml) NA comprising: 

(a) hybridizing NA with a substrate attached to ON located between a 
pair of electrodes, which have a sequence complementary to portion 1 of 
the NA; 

(b) hybridizing the substrate bound NA with an aggregate 

probe which contains nanoparticles (NP) that conduct electricity and have 
at least one of the types of ON attached that have a sequence 
complementary to portion 2; and 

(c) detecting a change in conductivity; 

(5) detecting (M2) NA comprising: 
(a) hybridizing 

(i) a substrate attached to ON; 

(ii) (I) or (II) containing at least 2 types of NP with attached ON 
that have a sequence complementary to portion 1 of the NA; and 

(iii) a type of NP having at least 2 types of attached ON where the 
first has a sequence complementary to portion 2 of the NA and the second 
type has a sequence complementary to a portion of the ON sequence attached 
to the substrate; and 

(b) observing a detectable change; 

(6) detecting (M3) NA comprising: 

(a) hybridizing NA with a substrate attached to ON; 

(b) hybridizing the substrate bound NA with liposomes (LP) with 
attached ON having a sequence complementary to a portion of the NA 
sequence; 

(c) hybridizing the LP bound to substrate with (II) ; and 

(d) observing detectable change; 

(7) detecting (M4) NA comprising: 
(a) hybridizing: 

(i) a substrate attached to ON; 

(ii) (III) containing at least 2 types of NP with attached ON that 
have a sequence complementary to portion 1 of the NA; and 

(iii) a type of linlcing oligonucleotide containing a 

sequence complementary to portion 2 of NA and a sequence complementary to 
a portion of the ON sequence attached to the NP of (III) ; and 
(b) observing a detectable change; 

(8) binding (M5) ON to charged NP to produce stable NP-ON conjugates 
which have ON at a surface density of at least 10 picomoles/cm2 on the NP 
surface comprising: 

(a) providing ON covalently bound to a moiety containing a functional 
group which can bind to the NP; 

(b) contacting the ON and the NP in salt water where the ionic 
strength is sufficient to partially overcome the electrostatic attraction 
or repulsion of the ON for each other or for the NP; and 



(c) allow sufficient ON to bind to the NP to produce the NP-ON 
conjugates; 

(9) NP-ON conjugates (IV) which have ON at a surface density of at 
least 10 picomoles/cm2 on the NP surface; 

(10) detecting (M6) NA comprising: 

(a) hybridizing NA with at least 1 type of (IV) having the first type 
with a sequence complementary to portion 1 of NA and the second type 
having a sequence complementary to portion 2 of NA; and 

(b) observing a detectable change brought about by the hybridization 
of the ON on the NP with NA; 

(11) detecting (M7) NA comprising: 

(a) hybridizing substrate bound NA with (IV) having a sequence 
complementary to portion 2 of NA; and 

(b) observing a detectable change; 

(12) detecting (M8) NA on a substrate comprising detecting the 
presence and/or quantity of NA with an optical scanner; 

(13) nanof abrication (M9) comprising hybridizing at least one type of 
linking ON having at least 2 portions and one or more types of (IV) having 
a sequence complementary to a portion of a linking ON, to produce a 
nanomaterial or nanostructure where the NP of (IV) are held together by ON 
connectors ; 

(14) nanof abrication (MIO.) comprising hybridizing 2 types of (IV) 
where the ON of the first type of (IV) have a sequence complementary to 
the ON of the second type of (IV) , to produce a nanomaterial of 
nanostructure ; 

(15) nanomaterials or nanostructures (V) composed of (IV) held 
together by ON connectors; 

(16) separating a selected NA having at least 2 portions from other 
NA comprising hybridizing NA with 2 or more types of (IV) where the ON of 

(IV) have a sequence complementary to a portion of the selected NA, so 
that (IV) hybridized with the selected NA aggregate and precipitate; and 

(17) kits for detecting nucleic acids. 

USE - The new methods are useful for detecting nucleic acids, such 
as, for the diagnosis and/or monitoring of diseases (e.g. viral diseases, 
bacterial diseases, sexually transmitted diseases, inherited disorders and 
cancers) , in forensics, in DNA sequencing, for paternity testing, for cell 
line authentication and for monitoring gene therapy. 

ADVANTAGE - Detecting nucleic acids based upon observing a color 
change, e.g. with the naked eye, is cheap, fast, simple, robust as the 
reagents are stable, do not require specialized or expensive equipment, 
and little or no instrumentation is required. The nanoparticle 
oligonucleotide conjugates remain stable for at least 6 months. They are 
also highly selective and specific as the temperature range over which 
they form is quite narrow. A single base mismatch and as little as 20 
femtomoles (fM) of target can be detected using the conjugates. This 
points towards a potential method for detecting oligonucleotide targets 
without the need for target amplification schemes such as polymerase chain 
reaction. 

To evaluate the effectiveness of nanoparticles as colorimetric 
indicators for oligonucleotide arrays, test chips were probed with a 
synthetic target and labeled with both fluorophore and nanoparticle 
indicators. Arrays challenged with the model target and nanoparticle 
labeled probes and stained with a silver amplification solution showed 
highly selective hybridization to complementary array elements. Redundant 
spots of the same capture sequence showed reproducible and consistent 
hybridization signal. No background adsorption by nanoparticles or silver 
stain was observed. The darker spots corresponding to adenine at position 
8 indicate that oligonucleotide target hybridized preferentially to 
perfectly complementary capture strands over mismatched ones by a more 
than 3:1 ratio. In comparison, fluorophore labels only provided 2:1 
selectivity for adenine at position 8. Nanoparticle labeled probes were 
significantly more sensitive than those using fluorophore labeled probes. 
Hybridization signal could be resolved at target concentrations as low as 
50 fM in comparison to Cy3/Cy5 fluorophore labeled arrays for which 1 pM 



or greater target concentrations are required. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides methods of detecting a nucleic acid. The methods 

comprise contacting the nucleic acid with one or more types of 
particles having oligonucleotides attached thereto. In 
one embodiment of the method, the oligonucleotides are 
attached to nanoparticles and have sequences complementary to 
portions of the sequence of the nucleic acid. A detectable change 
(preferably a color change) is brought about as a result of the 
hybridization of the oligonucleotides on the 

nanoparticles to the nucleic acid. The invention also provides 
compositions and kits comprising particles. The invention 
further provides methods of synthesizing unique nanoparticle- 
oligonucleotide conjugates, the conjugates produced by the 
methods, and methods of using the conjugates. In addition, the invention 
provides nanomaterials and nanostructures comprising nanoparticles and 
methods of nanof abrication utilizing nanoparticles. Finally, the 
invention provides a method of separating a selected nucleic acid from 
other nucleic acids. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention relates to a method for amplifying a detection 

signal by enhancing or promoting the deposition of additional silver in 
assay detection systems where the formation of a silver spot serves as a 
reporter for the presence of a target molecule, including biological 
polymers (e.g., proteins and nucleic acids) and small molecules. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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AB A method for the efficient immobilization of silylated molecules such as 

silylated oligonucleotides or proteins onto unmodified 
surfaces such as a glass surface is provided. Also provided are 
compounds, devices, and kits for modifying surfaces such as glass 
surfaces . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention encompasses reagents comprising particles with 

at least one Raman dye and a specific binding members bound thereto and 
methods of using such reagents. The invention also encompasses reagents 
of a specific binding member and two or more different Raman dyes and 
methods for using such reagents. New types of particle probes 
having a specific binding member bound thereto are described. These 
reagents are used in a novel detection strategy that utilizes the 
catalytic properties of the Au nanoparticles to generate a silver 
coating that can behave as a surface-enhanced Raman scattering (SERS) 
promoter for the dye -labeled particles that have been captured 
by target and an underlying chip in microarray format. The strategy 
provides the high sensitivity and high selectivity attributes of 
grey-scale scanometric detection but provides a route to multiplexing 
and ratioing capabilities since a very large number of probes can be 
designed based upon the concept of using a Raman tag as a spectroscopic 
fingerprint in detection. These spectra are used as fingerprints to 
differentiate oligonucleotide or other targets in one 

solution. This method has been used to distinguish six dissimilar DNA 
targets with six Raman labeled nanoparticle probes, and also 
two RNA targets with single nucleotide polymorphisms (SNPs) . 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides methods of detecting a nucleic acid. The methods 

comprise contacting the nucleic acid with one or more types of particles 



having oligonucleotides attached thereto. In one embodiment of the 
method, the oligonucleotides are attached to nanoparticles and have 
sequences complementary to portions of the sequence of the nucleic acid. 
A detectable change (preferably a color change) is brought about as a 
result of the hybridization of the oligonucleotides on the nanoparticles 
to the nucleic acid. The invention also provides compositions and kits 
comprising particles. The invention further provides methods of 
synthesizing unique nanoparticle-oligonucleotide conjugates, the 
conjugates produced by the methods, and methods of using the conjugates. 
In addition, the invention provides nanomaterials and nanostructures 
comprising nanoparticles and methods of nanof abrication utilizing 
nanoparticles. Finally, the invention provides a method of separating a 
selected nucleic acid from other nucleic acids . 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A functionalized nanoparticle is provided. The nanoparticle is comprised 

of a nanoparticle coated with a monolayer to which a bifunctional 
pepetide is attached. The peptide is functionalized to bind various 
biopolymers including DNA and RNA. The functionalized nanoparticle is 
useful in the capture of biopolymers and for the programmed assembly of 
nanometer scale electronic devices. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB This invention provides an apparatus and method that employs angle 

dependent light scattering combined with fractal dimension analysis of 
nanoparticle aggregates of gold and biopolymers, such as 



protein and nucleic acids, for detection and structural and functional 
characterization of unknown biopolymers . This is accomplished by- 
detecting ADLS signal changes resulting from Au-biopolymer 
aggregate formation or from changes in fractal structure of 
Au-biopolymer aggregates as they specifically interact with 
other biopolymers. This invention describes an angle dependent light 
scattering apparatus that provides a sensitive, non-destructive, and 
dynamic measurement of the fractal dimension of Au-biopolymer 
aggregates, and provides a means for interpreting those 
measurements to allow identification of unknown nucleotides. A 
scattering cell is also provided. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention relates composite core/shell nanoparticles 

and a two-step method for their preparation. The present 
invention further relates to biomolecule-core/shell nanoparticle 
conjugates and methods for their preparation. The invention also relates 
to methods of detection of biomolecules comprising the biomolecule or 
specific binding substance-core/shell nanoparticle conjugates. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A method for detecting a target analyte having a first binding site and 

a second binding site. A substrate is provided having at least a first 
and a second patterned conductor, the first conductor being separated 



from the second conductor. The arrangement of the patterned conductors 
forms at least two substantially non-conducting gaps. The method may 
also include contacting to the substrate capture probes that bind 
specifically to the first binding site of the target analyte and 
providing electrically conductive nanoparticles having bound thereto 
binding sites that bind specifically to the second binding site of the 
target analyte. Then, contacting the substrate and the electrically 
conductive nanoparticles with the target analyte under hybridizing 
conditions will bind the target analyte to the substrate and to the 
electrically conductive nanoparticles. The electrically conductive 
nanoparticles between the conductors can thus be electrically detected. 
Detection can be improved by silver deposition of the nanoparticles. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention encompasses reagents comprising particles with 

at least one Raman dye and a specific binding members bound thereto and 
methods of using such reagents. The invention also encompases reagents 
of a specific binding member and two or more different Raman dyes and 
methods for using such reagents. 

New types of particle probes having a specific binding member 

bound thereto are described. These reagents are used in a novel 

detection strategy that utilizes the catalytic properties of the Au 

nanoparticles to generate a silver coating that can behave as a 

surf ace -enhanced Raman scattering (SERS) promoter for the dye -labeled 

particles that have been captured by target and an underlying 

chip in microarray format. The strategy provides the high sensitivity 

and high selectivity attributes of grey-scale scanometric detection but 

provides a route to multiplexing and ratioing capabilities since a very 

large number of probes can be designed based upon the concept of using a 

Raman tag as a spectroscopic fingerprint in detection. These spectra are 

used as fingerprints to differentiate oligonucleotide or other 

targets in one solution. This method has been used to distinguish six 

dissimilar DNA targets with six Raman labeled nanoparticle 

probes, and also two RNA targets with single nucleotide 

polymorphisms (SNPs) . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides methods of detecting a nucleic acid. The methods 

comprise contacting the nucleic acid with one or more types of 
particles having oligonucleotides attached thereto. In 
one embodiment of the method, the oligonucleotides are 
attached to nanoparticles and have sequences complementary to 
portions of the sequence of the nucleic acid. A detectable change 
(preferably a color change) is brought about as a result of the 
hybridization of the oligonucleotides on the 

nanoparticles to the nucleic acid. The invention also provides 
compositions and kits comprising particles. The invention 
further provides methods of synthesizing unique nanoparticle- 
oligonucleotide conjugates, the conjugates produced by the 
methods, and methods of using the conjugates. In addition, the invention 
provides nanomaterials and nanostructures comprising nanoparticles and 
methods of nanof abrication utilizing nanoparticles. Finally, the 
invention provides a method of separating a selected nucleic acid from 
other nucleic acids. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Compositions and methods for the therapy and diagnosis of cancer, 

particularly colon cancer, are disclosed. Illustrative compositions 
comprise one or more colon tumor polypeptides, immunogenic portions 
thereof, polynucleotides that encode such polypeptides, antigen 
presenting cell that expresses such polypeptides, and T cells that are 
specific for cells expressing such polypeptides. The disclosed 
compositions are useful, for example, in the diagnosis, prevention 
and/or treatment of diseases, particularly colon cancer. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides methods of detecting a nucleic acid. The methods 

comprise contacting the nucleic acid with one or more types of 
particles having oligonucleotides attached thereto. In 
one embodiment of the method, the oligonucleotides are 
attached to nanoparticles and have sequences complementary to 
portions of the sequence of the nucleic acid. A detectable change 
(preferably a color change) is brought about as a result of the 
hybridization of the oligonucleotides on the 

nanoparticles to the nucleic acid. The invention also provides 

compositions and kits comprising particles. The invention 

further provides methods of synthesizing unique nanoparticle- 

oligonucleotide conjugates, the conjugates produced by the 

methods, and methods of using the conjugates. In addition, the invention 



provides nanomaterials and nanostructures comprising nanoparticles and 
methods of nanof abrication utilizing nanoparticles. Finally, the 
invention provides a method of separating a selected nucleic acid from 
other nucleic acids . 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention relates to the use of nanoparticle detection 

probes to monitor amplification reactions, especially polymerase chain 
reactions ("PGR"). More specifically, the present invention involves the 
use of nanoparticles oligonucleotide conjugates 

treated with a protective agent such as bovine serum albumin in an 
homogeneous assay format in order to quantitatively and qualitatively 
detect a target polynucleotide. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides nanoparticle -bioconjugate probes that are useful 

for detecting target analytes such as nucleic acids. The probes of the 
invention are stable towards heat and resistant to displacement by thiol 
containing compounds such as DTT (dithiothreitol) . 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

L5 ANSWER 34 OF 64 USPATFULL on STN 
AN 2003:207180 USPATFULL 

TI Nanoparticles having oligonucleotides attached 

thereto and uses therefor 
IN Mirkin, Chad A., Wilmette, IL, UNITED STATES 



Letsinger, Robert L,, Wilmette, IL, UNITED STATES 

Mucic, Robert C, Glendale, CA, UNITED STATES 

Storhoff, James J., Evanston, IL, UNITED STATES 

Elghanian, Robert, Skokie, IL, UNITED STATES 

Taton, Thomas A., Little Canada, MN, UNITED STATES 
PA Nanosphere, Inc. (U.S. corporation) 

PI US 2003143538 Al 20030731 

AI US 2001-975059 Al 20011011 (9) 

RLI Continuation of Ser. No. US 2000-603830, filed on 26 Jun 2000, GRANTED, 
Pat. No. US 6506564 Continuation-in-part of Ser. No. US 1999-344667, 
filed on 25 Jun 1999, GRANTED, Pat. No. US 6361944 Continuation-in-part 
of Ser. No. US 1999-240755, filed on 29 Jan 1999, ABANDONED 
Continuation-in-part of Ser. No. WO 1997 -US12783 , filed on 21 Jul 1997, 
PENDING 

PRAI US 1996-31809P 19960729 (60) 

US 2000-200161P 20000426 (60) 

DT Utility 
FS APPLICATION 

LREP Emily Miao, McDonnell Boehnen Hulbert & Berghoff, 32nd Floor, 300 S. 

Wacker Drive, Chicago, IL, 60606 
CLMN Number of Claims: 431 
ECL Exemplary Claim: 1 
DRWN 46 Drawing Page(s) 
LN.CNT 8062 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides methods of detecting a nucleic acid. The methods 

comprise contacting the nucleic acid with one or more types of 
particles having oligonucleotides attached thereto. In 
one embodiment of the method, the oligonucleotides are 
attached to nanoparticles and have sequences complementary to 
portions of the sequence of the nucleic acid. A detectable change 
(preferably a color change) is brought about as a result of the 
hybridization of the oligonucleotides on the 

nanoparticles to the nucleic acid. The invention also provides 
compositions and kits comprising particles. The invention 
further provides methods of synthesizing unique nanoparticle- 
oligonucleotide conjugates, the conjugates produced by the 
methods, and methods of using the conjugates. In addition, the invention 
provides nanomaterials and nanostructures comprising nanoparticles and 
methods of nanof abrication utilizing nanoparticles. Finally, the 
invention provides a method of separating a selected nucleic acid from 
other nucleic acids. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention relates composite core/shell nanoparticles 

and a two-step method for their preparation. The present 
invention further relates to biomolecule-core/shell nanoparticle 
conjugates and methods for their preparation. The invention also relates 
to methods of detection of biomolecules comprising the 
biomolecule-core/shell nanoparticle conjugates. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention provides novel compositions of binding 

moiety-nanoparticle conjugates, aggregates of these 
conjugates, and novel methods of using these conjugates, and 
aggregates. The nanoparticles in these conjugates can be 
magnetic metal oxides, either monodisperse or polydisperse . Binding 
moieties can be, e.g., oligonucleotides, polypeptides, or 
polysaccharides. Oligonucleotide sequences are linked to 
either non-polymer surface f unctionalized metal oxides or with 
functionalized polymers associated with the metal oxides. The novel 
compositions can be used in assays for detecting target molecules, such 
as nucleic acids and proteins, in vitro or as magnetic resonance (MR) 
contrast agents to detect target molecules in living organisms. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides methods of detecting a nucleic acid. The methods 

comprise contacting the nucleic acid with one or more types of particles 
having oligonucleotides attached thereto. In one embodiment of the 
method, the oligonucleotides are attached to nanoparticles and have 
sequences complementary to portions of the sequence of the nucleic acid. 
A detectable change (preferably a color change) is brought about as a 
result of the hybridization of the oligonucleotides on the nanoparticles 
to the nucleic acid. The invention also provides compositions and kits 
comprising particles. The invention further provides methods of 
synthesizing unique nanoparticle-oligonucleotide conjugates, the 
conjugates produced by the methods, and methods of using the conjugates. 
In addition, the invention provides nanomaterials and nanostructures 
comprising nanoparticles and methods of nanof abrication utilizing 
nanoparticles. Finally, the invention provides a method of separating a 
selected nucleic acid from other nucleic acids. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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IS AVAILABLE FOR THIS PATENT. 
A method for immobilizing amino-group containing molecules onto surfaces 
and devices having immobilized isocyanate- group containing molecules 
prepared by the method are disclosed. The method comprises reacting a 
surface (i.e., glass surface) having free hydroxyl groups with a silyl 
isocyanate derivatizing agent to provide immobilized reactive moieties, 
the agent having a formula: 



(R. sub. 10) (R. sub. 20) (R. sub . 30) Si- -X- -NCO 



wherein R.sub.l, R.sub.2 and R.sub.3 are independently represents 
C . sub . 1-C . sub . 6 alkyl, phenyl, or aryl substituted with one or more 
groups selected from the group consisting of C . sub . 1-C . sub . 6 alkyl and 



C . sub . 1-C . sub . 6 alkoxy; X represents linear or branched C. sub . 1-C . sub . 20 
alkyl or aryl substituted with one or more groups selected from the 
group consisting of C . sub . 1-C . sub . 6 alkyl and C . sub . 1-C . sub . 6 alkoxy, 
optionally substituted with one or more heteroatoms comprising oxygen, 
nitrogen, and sulfur and reacting the immobilized reactive moieties with 
the amino group -containing molecule so as to immobilize said molecule on 
the surface. Devices having a surface with immobilized molecules such as 
nucleic acids or proteins are useful for detection of target analytes in 
a sample . 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Compositions and methods for the therapy and diagnosis of cancer, 

particularly pancreatic cancer, are disclosed. Illustrative compositions 
comprise one or more pancreatic tumor polypeptides, immunogenic portions 
thereof, polynucleotides that encode such polypeptides, antigen 
presenting cell that expresses such polypeptides, and T cells that are 
specific for cells expressing such polypeptides. The disclosed 
compositions are useful, for example, in the diagnosis, prevention 
and/or treatment of diseases, particularly pancreatic cancer. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides methods of detecting a nucleic acid. The methods 

comprise contacting the nucleic acid with one or more types of 
particles having oligonucleotides attached thereto. In 
one embodiment of the method, the oligonucleotides are 
attached to nanoparticles and have sequences complementary to 
portions of the sequence of the nucleic acid. A detectable change 
(preferably a color change) is brought about as a result of the 
hybridization of the oligonucleotides on the 

nanoparticles to the nucleic acid. The invention also provides 
compositions and kits comprising particles. The invention 
further provides methods of synthesizing unique nanoparticle- 
oligonucleotide conjugates, the conjugates produced by the 
methods, and methods of using the conjugates. In addition, the invention 
provides nanomaterials and nanostructures comprising nanoparticles and 
methods of nanof abrication utilizing nanoparticles. Finally, the 
invention provides a method of separating a selected nucleic acid from 
other nucleic acids. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides methods of detecting a nucleic acid. The methods 

comprise contacting the nucleic acid with one or more types of 
particles having oligonucleotides attached thereto. In 
one embodiment of the method, the oligonucleotides are 
attached to nanoparticles and have sequences complementary to 
portions of the sequence of the nucleic acid. A detectable change 
(preferably a color change) is brought about as a result of the 
hybridization of the oligonucleotides on the 

nanoparticles to the nucleic acid. The invention also provides 
compositions and kits comprising particles. The invention 
further provides methods of synthesizing unique nanoparticle- 
oligonucleotide conjugates, the conjugates produced by the 
methods, and methods of using the conjugates. In addition, the invention 
provides nanomaterials and nanostructures comprising nanoparticles and 
methods of nanof abrication utilizing nanoparticles. Finally, the 
invention provides a method of separating a selected nucleic acid from 
other nucleic acids. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides methods of detecting a nucleic acid. The methods 

comprise contacting the nucleic acid with one or more types of 
particles having oligonucleotides attached thereto. In 
one embodiment of the method, the oligonucleotides are 
attached to nanoparticles and have sequences complementary to 
portions of the sequence of the nucleic acid. A detectable change 
(preferably a color change) is brought about as a result of the 
hybridization of the oligonucleotides on the 

nanoparticles to the nucleic acid. The invention also provides 
compositions and kits comprising particles. The invention 



further provides methods of synthesizing unique nanoparticle- 
oligonucleotide conjugates, the conjugates produced by the 
methods, and methods of using the conjugates. In addition, the invention 
provides nanomaterials and nanostructures comprising nanoparticles and 
methods of nanof abrication utilizing nanoparticles. Finally, the 
invention provides a method of separating a selected nucleic acid from 
other nucleic acids. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides methods of detecting a nucleic acid. The methods 

comprise (contacting the nucleic acid with one or more types of 
particles having oligonucleotides attached thereto. In 
one embodiment of the method, the oligonucleotides are 
attached to nanoparticles and have sequences complementary to 
portions of the sequence of the nucleic acid. A detectable change 
(preferably a color change) is brought about as a result of the 
hybridization of the oligonucleotides on the 

nanoparticles to the nucleic acid. The invention also provides 
compositions and kits comprising particles The invention 
further provides nanomaterials and iianostructures comprising 
nanoparticles and methods of nanof abrication utilizing the 
nanoparticles. Finally, the invention provides a method of separating a 
selected nucleic acid from other nucleic acids. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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INDEXING IS AVAILABLE FOR THIS PATENT. 

The invention provides methods of detecting a nucleic acid, 
comprise contacting the nucleic acid with one or more types 
having oligonucleotides attached thereto. In one embodiment of the 
method, the oligonucleotides are attached to nanoparticles and have 
sequences complementary to portions of the sequence of the nucleic acid. 
A detectable change (preferably a color change) is brought about as a 
result of the hybridization of the oligonucleotides on the nanoparticles 
to the nucleic acid. The invention also provides compositions and kits 
comprising particles. The invention further provides methods of 
synthesizing unique nanoparticle-oligonucleotide conjugates, the 
conjugates produced by the methods, and methods of using the conjugates. 
In addition, the invention provides nanomaterials and nanostructures 
comprising nanoparticles and methods of nanof abrication utilizing 
nanoparticles. Finally, the invention provides a method of separating a 
selected nucleic acid from other nucleic acids. F 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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AB Self -assembling systems include component articles that can be pinned at 

a fluid/fluid interface, or provided in a fluid, or provided in 
proximity of a surface, and caused to self -assemble optionally via 
agitation. A self -assembling electrical circuit is provided. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides methods of detecting a nucleic acid. The methods 

comprise contacting the nucleic acid with one or more types of 
particles having oligonucleotides attached thereto. In 
one embodiment of the method, the oligonucleotides are 
attached to nanoparticles and have sequences complementary to 
portions of the sequence of the nucleic acid. A detectable change 
(preferably a color change) is brought about as a result of the 
hybridization of the oligonucleotides on the 

nanoparticles to the nucleic acid. The invention also provides 
compositions and kits comprising particles. The invention 
further provides methods of synthesizing unique nanoparticle- 
oligonucleotide conjugates, the conjugates produced by the 
methods, and methods of using the conjugates. In addition, the invention 
provides nanomaterials and nanostructures comprising nanoparticles and 
methods of nanof abrication utilizing nanoparticles. Finally, the 
invention provides a method of separating a selected nucleic acid from 
other nucleic acids. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention relates to a screening methods, compositions, and 

kits for detecting for the presence or absence of one or more target 
analytes, e.g. proteins such as antibodies, in a sample. In particular, 
the present invention relates to a method that utilizes reporter 
oligonucleotides as biochemical barcodes for detecting multiple 
protein structures or other target analytes in one solution. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides methods of detecting a nucleic acid. The methods 

comprise contacting the nucleic acid with one or more types of 
particles having oligonucleotides attached thereto. In 
one embodiment of the method, the oligonucleotides are 
attached to nanoparticles and have sequences complementary to 
portions of the sequence of the nucleic acid. A detectable change 
(preferably a color change) is brought about as a result of the 
hybridization of the oligonucleotides on the 

nanoparticles to the nucleic acid. The invention also provides 
compositions and kits comprising particles. The invention 
further provides nanomaterials and nanostructures comprising 
nanoparticles and methods of nanof abrication utilizing the 
nanoparticles. Finally, the invention provides a method of separating a 
selected nucleic acid from other nucleic acids. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention relates composite core/ shell nanoparticles 

and a two-step method for their preparation. The present 
invention further relates to biomolecule-core/shell nanoparticle 
conjugates and methods for their preparation. The invention also relates 
to methods of detection of biomolecules comprising the biomolecule or 
specific binding substance-core/shell nanoparticle conjugates. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides methods of detecting a nucleic acid. The methods 

comprise contacting the nucleic acid with one or more types of 
particles having oligonucleotides attached thereto. In 
one embodiment of the method, the oligonucleotides are 
attached to nanoparticles and have sequences complementary to 
portions of the sequence of the nucleic acid. A detectable change 
(preferably a color change) is brought about as a result of the 
hybridization of the oligonucleotides on the 

nanoparticles to the nucleic acid. The invention also provides 

compositions and kits comprising particles. The invention 

further provides methods of synthesizing unique nanoparticle - 

oligonucleotide conjugates, the conjugates produced by the 

methods, and methods of using the conjugates. In addition, the invention 

provides nanomaterials and nanostructures comprising nanoparticles and 



methods of nanof abrication utilizing nanoparticles . Finally, the 
invention provides a method of separating a selected nucleic acid from 
other nucleic acids . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides methods of detecting a nucleic acid. The methods 

comprise contacting the nucleic acid with one or more types of 
particles having oligonucleotides attached thereto. In 
one embodiment of the method, the oligonucleotides are 
attached to nanoparticles and have sequences complementary to 
portions of the sequence of the nucleic acid. A detectable change 
(preferably a color change) is brought about as a result of the 
hybridization of the oligonucleotides on the 

nanoparticles to the nucleic acid. The invention also provides 
compositions and kits comprising particles. The invention 
further provides methods of synthesizing unique nanoparticle- 
oligonucleotide conjugates, the conjugates produced by the 
methods, and methods of using the conjugates. In addition, the invention 
provides nanomaterials and nanostructures comprising nanoparticles and 
methods of nanof abrication utilizing nanoparticles. Finally, the 
invention provides a method of separating a selected nucleic acid from 
other nucleic acids. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Compositions and methods for the therapy and diagnosis of cancer, 

particularly colon cancer, are disclosed. Illustrative compositions 
comprise one or more colon tumor polypeptides, immunogenic portions 
thereof, polynucleotides that encode such polypeptides, antigen 
presenting cell that expresses such polypeptides, and T cells that are 
specific for cells expressing such polypeptides. The disclosed 
compositions are useful, for example, in the diagnosis, prevention 
and/or treatment of diseases, particularly colon cancer. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Bifunctional capture probes used for multiplexed assays consist of 

particles bearing analyte-binding moieties and pairing 
oligonucleotides, which hybridize to an array of surface-bound 
capture oligonucleotides . Capture probes are combined with a 
sample containing analytes of interest, extracted from the sample, and 
then exposed to the oligonucleotide array. Based on their 
pairing oligonucleotide sequences, the capture probes 
self -assemble at particular array locations. Bound analytes are then 
detected using a method, such as mass spectrometry, that can be directed 
toward particular array locations . Because any number and combination of 
capture probes can be employed, the method is flexible and able to 
detect analytes at very low concentrations. Additionally, the method 
provides the ease of detection associated with position-addressable 
arrays . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides methods of detecting a nucleic acid. The methods 

comprise contacting the nucleic acid with one or more types of 
particles having oligonucleotides attached thereto. In 
one embodiment of the method, the oligonucleotides are 
attached to nanoparticles and have sequences complementary to 
portions of the sequence of the nucleic acid. A detectable change 
(preferably a color change) is brought about as a result of the 
hybridization of the oligonucleotides on the 

nanoparticles to the nucleic acid. The invention also provides 
compositions and kits comprising particles. The invention 
further provides methods of synthesizing unique nanoparticle- 
oligonucleotide conjugates, the conjugates produced by the 
methods, and methods of using the conjugates. In addition, the invention 
provides nanomaterials and nanostructures comprising nanoparticles and 
methods of nanof abrication utilizing nanoparticles. Finally, the 
invention provides a method of separating a selected nucleic acid from 
other nucleic acids . 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides methods of detecting a nucleic acid. The methods 

comprise contacting the nucleic acid with one or more types of 
particles having oligonucleotides attached thereto. In 
one embodiment of the method, the oligonucleotides are 
attached to nanoparticles and have sequences complementary to 
portions of the sequence of the nucleic acid. A detectable change 
(preferably a color change) is brought about as a result of the 
hybridization of the oligonucleotides on the 

nanoparticles to the nucleic acid. The invention also provides 
compositions and kits comprising particles. The invention 
further provides methods of synthesizing unique nanoparticle- 
oligonucleotide conjugates, the conjugates produced by the 
methods, and methods of using the conjugates. In addition, the invention 
provides nanomaterials and nanostructures comprising nanoparticles and 
methods of nanof abrication utilizing nanoparticles. Finally, the 
invention provides a method of separating a selected nucleic acid from 
other nucleic acids. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



AB The invention provides methods of detecting a nucleic acid. The methods 

comprise contacting the nucleic acid with one or more types of 
particles having oligonucleotides attached thereto. In 
one embodiment of the method, the oligonucleotides are 
attached to nanoparticles and have sequences complementary to 
portions of the sequence of the nucleic acid. A detectable change 
(preferably a color change) is brought about as a result of the 
hybridization of the oligonucleotides on the 

nanoparticles to the nucleic acid. The invention also provides 
compositions and kits comprising particles. The invention 
further provides methods of synthesizing unique nanoparticle- 
oligonucleotide conjugates, the conjugates produced by the 
methods, and methods of using the conjugates. In addition, the invention 
provides nanomaterials and nanostructures comprising nanoparticles and 
methods of nanof abrication utilizing nanoparticles. Finally, the 
invention provides a method of separating a selected nucleic acid from 
other nucleic acids. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides methods of detecting a nucleic acid. The methods 

comprise contacting the nucleic acid with one or more types of 
particles having oligonucleotides attached thereto. In 
one embodiment of the method, the oligonucleotides are 
attached to nanoparticles and have sequences complementary to 
portions of the sequence of the nucleic acid. A detectable change 
(preferably a color change) is brought about as a result of the 
hybridization of the oligonucleotides on the 

nanoparticles to the nucleic acid. The invention also provides 
compositions and kits comprising particles. The invention 
further provides nanomaterials and nanostructures comprising 
nanoparticles and methods of nanof abrication utilizing the 
nanoparticles. Finally, the invention provides a method of separating a 
selected nucleic acid from other nucleic acids . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Compositions and methods for the therapy and diagnosis of cancer, 

particularly ovarian cancer, are disclosed. Illustrative compositions 
comprise one or more ovarian tumor polypeptides, immunogenic portions 
thereof, polynucleotides that encode such polypeptides, antigen 
presenting cell that expresses such polypeptides, and T cells that are 
specific for cells expressing such polypeptides. The disclosed 
compositions are useful, for example, in the diagnosis, prevention 
and/or treatment of diseases, particularly ovarian cancer. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Compositions and methods for the therapy and diagnosis of cancer, 

particularly colon cancer, are disclosed. Illustrative compositions 
comprise one or more colon tumor polypeptides, immunogenic portions 
thereof, polynucleotides that encode such polypeptides, antigen 
presenting cell that expresses such polypeptides, and T cells that are 
specific for cells expressing such polypeptides. The disclosed 
compositions are useful, for example, in the diagnosis, prevention 
and/or treatment of diseases, particularly colon cancer. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides methods of detecting a nucleic acid. The methods 

comprise contacting the nucleic acid with one or more types of 
particles having oligonucleotides attached thereto. In 
one embodiment of the method, the oligonucleotides are 
attached to nanoparticles and have sequences complementary to 
portions of the sequence of the nucleic acid. A detectable change 
(preferably a color change) is brought about as a result of the 
hybridization of the oligonucleotides on the 

nanoparticles to the nucleic acid. The invention also provides 
compositions and kits comprising particles. The invention 
further provides methods of synthesizing unique nanoparticle- 
oligonucleotide conjugates, the conjugates produced by the 
methods, and methods of using the conjugates. In addition, the invention 
provides nanomaterials and nanostructures comprising nanoparticles and 
methods of nanof abrication utilizing nanoparticles. Finally, the 
invention provides a method of separating a selected nucleic acid from 
other nucleic acids. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB This invention relates to methods for regenerating spent DNA detection 

chips for further use. Specifically, this invention relates to a method 
for removal of silver from used DNA detection chips that employ gold 
nanoparticle -oligonucleotide conjugate probes and that 
use silver staining for signal amplification. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides methods of detecting a nucleic acid. The methods 

comprise contacting the nucleic acid with one or more types of 
particles having oligonucleotides attached thereto. In 
one embodiment of the method, the oligonucleotides are 
attached to nanoparticles and have sequences complementary to 
portions of the sequence of the nucleic acid. A detectable change 
(preferably a color change) is brought about as a result of the 
hybridization of the oligonucleotides on the 

nanoparticles to the nucleic acid. The invention also provides 
compositions and kits comprising particles. The invention 
further provides nanomaterials and nanostructures comprising 
nanoparticles and methods of nanof abrication utilizing the 
nanoparticles. Finally, the invention provides a method of separating a 
selected nucleic acid from other nucleic acids. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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thereto and uses therefor 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides methods of detecting a nucleic acid. The methods 

comprise contacting the nucleic acid with one or more types of 
particles having oligonucleotides attached thereto. In 
one embodiment of the method, the oligonucleotides are 
attached to nanoparticles and have sequences complementary to 
portions of the sequence of the nucleic acid. A detectable change 
(preferably a color change) is brought about as a result of the 
hybridization of the oligonucleotides on the 

nanoparticles to the nucleic acid. The invention also provides 
compositions and kits comprising particles. The invention 
further provides nanomaterials and nanostructures comprising 
nanoparticles and methods of nanof abrication utilizing the 
nanoparticles. Finally, the invention provides a method of separating a 
selected nucleic acid from other nucleic acids, 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING j;S AVAILABLE FOR THIS PATENT. 

AB The present invention relates to a method for amplifying a detection 

signal by enhancing or promoting the deposition of additional silver in 
assay detection systems where the formation of a silver spot serves as a 
reporter for the presence of a target molecule, including biological 
polymers (e.g., proteins and nucleic acids) and small molecules. 



CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



